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FOREWORD

This compllation of stream discharges and related data is the thirteenth unified
publication relative to the cooperative determination of the flow of the international
portion of the Rio Grande.  The firet such publication was Water Bulletin No. 1, cover-
ing the year 1931. These data are published Jointly by the United States and Mexican
Sectlons of the International Boundary Commission end represent the results of stream
flow measurements and related date from the Rio Grande and important tributeries near
their confluence, from San Marcial, New Mexico, which is at the head of Elephant Butte
resgervoir,to the Gulf of Mexico, for the year 1943 °as well as adjustments to and aunthen-
tications of hydrographic records.

International streem gaging was begun in 1889, with the operation of the station at
El Paso, Texas. A number of stations on the ILower Rio Grande and tributeries béelow El
Paso were esteblished in 1900 and operated until 191k. From 191k to 1923, all such work
was suspended except for a few months in 1919 and 1920. In 1923 the work was resumed and
carried on independently by the two countries until 1931, when the present cooperative
work began. )

The dutiles and functions of the TUnited States Section of the Internstional Water
Commission were transferred to the .United States Section of the International Boundary
Commlssion by Act of June 30, 1932. On January 1, 1932, the Mexlcan Section of the In-
ternational Boundary Commission similarly took over the duties of the Mexicen Section of
the International Water Commission.: On January 1, 1935, - an Internatlonal Water Commis-
sioner for Mexico was again appointed, and though seperated, the two Commissiona func-
tioned ag one. In January 1941 the two Mexlcan Commissions were again combined into one.

Thils cooperatlive arrangement for obtaining hydrologic data is the result of the con

currence and agreement by both sectlons of the International Commission that a coordi-

nated result should be insured and that an accurate and complete hydrographic record of
international flow is necessary.

Of stream gaging stations on the Rio Grande, those at Juarez, Eagle Paas, Laredo,
Roma, Buenos Aires, and Matemoros were operated in 1943 by the Mexican Section of the
Commission, the others by the United-States Section. Each section operated the gaging
stations on tributaries entering the Rio Grande from its own country, or on floodways or
diversions within its borders.

Of the 335,500 aquare miles of total area within the outer rim of the Rio Grande

Basin, about 48.8% yield 'no run-off to the Rio Grande leaving 171,759 square miles of

productive watershed. Approximately 2,870,000 acre feet per year is the average virgin
yield of the upper 61,500 square miles of watershed above Fort Quitman and Girvin {(on
the Pecos) where 1,140,000 acres are irrigated and 3,600,000 acre feet of reservoir ca-
paclty regulates the flow. Approximately 3,630,000 acre feet per year 1s the average
virgin yield of the upper 58,300 square miles of the Rio Conchos, Rlo Salado, and Rio
San Juan where 434,600 acres are irrigated and 4,110,000 acre feet of reservoir capacity
regulates the flow. About 2,562,000 acre feet per year is the average virgin yield of
the remaining lower 51,900 square miles of watershed in both countries where 788,000
acres are irrigated and only 290,000 acre feet of reservoir capacity regulates the flow.
From the Rio Grande 3,750,000 acre feet per year,average, escapes to the Gulf of Mexico.
As a wartime conservation measure the slze of this Water Bulletin 1s reduced, data
are compressed on the pages and the index to all Water Bulletins is omltted. For flndlng
all of the data for a particular stream measuring statlon or a particular subjlect, etc.;
please refer to the index to all Water Bulletins, pages 106-111 in Water Bulletin No.10.
A factual picture of the Rio Grande along the international boundary, the varilous
important aspects of the quaentity and quality of 1tes water, and the uses thereof,ls more
easlly gained from the mass of essential detalled data 1in the Water Bulletina if the
reader will look to the generalizatlons of the data which appear at the lower aide and
right-hand side of the tabulations, and also to the maps and graphs.
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FOREWORD

General Hydrologic Conditions fpr 1943
Along and Adjacent to The International Porrion of the Rio Grande

During 1943 the evaporation and tempersture were, in general, above normel and pre-
cipitation was, in general, below normal on both sides of the Rio Grande Basin. The In-
Tand or up-river areas were relatively warmer and drier than the areas near the Gulf of
Mexico. On the United States side of the Lower Rio Grande Valley, the 1943 averege rain-
Pall was 21.98 inches, or 92% of the i871.1943 normal. Such a rainfall occurs with an
average frequency of once in 2.5 years. On the Devils River watershed, the 1943 average
rainfall was 16.86 inches or 77% of the 1871.194% normal. Such a rainfall occurs here
with an average frequency of once in 4.5 years. On the Rio Grande watershed between
Fort Quitman and Presidio, the 1943 average rainfall was 12.31 inches or 9)4% of the
1871-1943 normal. Such a rainfall occurs here with an average frequency of once in 2.2
yesrs. On the Rlo Grande watershed between El Paso and Fort Quitman, the 1943 average
rainfall was 7.86 inches or T3% of the 1871-1943 normal. Such a rainfall occurs with an
average frequency of once 1n 4.8 years.

As & whole, the monthly average smount of water in storage on the United States
side and on the Mexican side of the Ric Grande basin was a 1little above normal. Some of
the reservoirs on both sides were below normal. o

The yearly flow of the Rio Grande was very much below normal at all points below
Upper Presidic geging station and at San Marcial. Due to releases from storage, the
flow at El Paso was a little above normal, and et Fort Quitman and Upper Presidio it was
only slightly below normal. At Matemoros and Iower Brownsville the annual flow was the
lowest ever recorded, being 44.6% of normal at Matamoros. )

San Pelipe Creek near Del Rio, Texas, end Tas Vacas Creek nesr Villa Acufia, Cosh.,
flowed a 1little more than normal. But, with these exceptions, 'all United States and
Mexican meassured tributariea below Fort Quitman flowed less 'than normal. The United
States measured tributaries flowed 64% of normel. The flow of the Mexican tributary,
Rio San Juan, became largely controlled following the closing of the newly-constructed
Azuéar Reservoir on Merch 10, 1943. Excluding the Rio San Juan, the remaining Mexican
measured tributaries flowed 57% of their normal. The lowest annual flow of record oc-
curred at Terlingue Creek, Goodenough Spring, and Rio Escondido.

Yo rlood peaks of note occurred during 1943.

The water consumed per acre of land in irrigation in the . Iower Rio Grande Valley
wag a little below normal while it was above normal in the up-river or inland portion of
the basin, thus reflecting, in the two regions, the abnormal and subnormal conditions of
evaporetlon, temperature, and rainfall.

Municipal diversions from the Rio Grande were considerably above normal.

The 1943 sanitary sampling and assaying of Rio Grande water extended from Elephant
Butte Reservolr te lLower Brownsville. An analysis of the several years of data hereto.-
fore collected at El Paso statlon and near Iaredo showed the average monthly density of
coliform organisms to correlate quite well with ‘surface washings of thg watershed as
indicated by rainfell or atream rises.

Also, along two stretches of the river the chlorlde content of the water was shown
to be above the 250 parts per million concentration recommended as a limit for municipal
use. These stretches of river were from below El1 Paso to Presidio, =and from the Pecos
River confluence to the Guif. In this latter stretch the high chlcride concentration was
shown to coincide with &abnormally high salt concentration in the Pecos River, which in
turn was found to coincide with hlgh stages of water storage in the Red Bluff Reservoir
_on the Pecos.

The anrmal tonnage of salts or total dissolved solids,carried by the Rio Grande at
the various gaging stations and the tributary contributlons were considerably below the
1935-43 normal. The total tommage of salts leaving the El Paso-Juarez Valley at Fort
Quitman gaging station was, as usuanl, less than that entering the Valley at the El Paso
station. In 1943, for the third year in succession, the contribution to the Rio Grande
of aalts by the Pecos Rlver waa very much above normal. In fact, the average concentra-
tion in 1943 was 5.48 tons of total dissolved solids per acre-foot of water, the second
greatest of record. A fuller understanding of this menacing development may be gained
from page 70 of Water Bulletin No. 12.

At San Marcial, New Mexico, 5,300 acre-feet of suspendsd g1lt passed down the Ric

Grande; this was 31% of normal. At Eagle Pass 3,900 acre-feet of suspended silt passed
the station; this wes 39% of normsal. At Roma 47% of normal eilt "or 6,100 acre-feet
passed the station. The s1lt entering the Rio Grande from the Rio Alamo was about 225
acre.-feet or 46% of normal.
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RIO GRANDE AT SAN MARCIAL STATION

DESCRIPTION: Water-stage recorder end cable with eit-down cable car and winch located at rallroad bridge
about one mile below Sen Marcial, New Mexico, and 177.1 milee above the American Dem at El Paso, Texas.
The recorder is on the upstream end of the first bridge pler from the south abutment of the bridge and the
zero of 1ts gage 1s 4,455.38 feet, United States Coast and Geodetic Survey sea level datumr. On February
17, 1943, while the deck of the rallroad bridge was being raised sbout 12 feet, the recorder was moved to
the downatream side of the Val Verde highway dridge 1.8 miles upstream from the railrosd bridge. Elevetion
of zero of the gage at the highway bridge was not determined. The recorder was returned to the original
location on the rallroad bridge on June 25, 1943, :

RECORDS: Besed upon 125 meter measurements by wading and from cable sbout 1,000 feet above railroad dridge.
Computations by shifting channel methode. 1943 recorde good. Records mvallsble: Jamuery 1895 to December
1943. Monthly records 1895-1943 will be. found elsewhere in this bulletin.

REMARES: For gege history 1895 to 1938 see Water Bullétins Nos. 4, 7, and 8. El Vado and amaller reservolrs
&nd many irrigation diversions and drainage returns above this station in Colorado and New Mexico, modify
the river flow.

COMPARATIVE FIOWS FROM RECORDS: Momentary Pesk: Max. October 11, 1904, 50,000 sec. ft. with water surface
level of 4,459.5 feet on U.S.C.% G.8. datum about .25 mile sbove the present station gage. This 18  the
greatest flood peak flow in, at least, the past 115 years, or.since 1828. Min. somstimes dry. See Water
Bulletin No. 6, page 79, for large peak flows since 1828 and their average frequency.

Average Daily: Mex. Oct. 11, 190%, 33,000 sec. ft.; Min. sometimes dry.

Average Monthly: Max. May 1941, 16,159 sec. ft.; Min. scmetimes dry.

Average Yearly: Max. 1941, 3,911 sec. ft.; Min. 1902, 277 sec. ft.
Average of Two Successive Yeara: Max. 19412942, 3,300 sec. f£t.; Miu. 1899-1900, 487 sec. ft.
Aversge of Three Successive Years: Max. 1905-1907, 2,830 sec. ft.; Min. 1900-1302, 609 sec. Tt.
Average of Four Successive Yeers: Max. 1905-1908, 2,390 sec. ft.; Min. 1869-1902, 539 sec. ft.
Averege of TFive Successive Years: Mex. 1905-1909, 2,260 sec. ft.; Min. 1898-1902, 697 sec. ft.

Average of ~Ten Successive Yeers: Mex

. 1903-1912, 1,980 sec. £t.; Min. 1931-19%0, 1,140 sec. Pt.
Averege of Forty-nine Years: 1,560 sec. ft.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 973 | 935 612 12k | 1,240 220 2,680 27.0 [ 752 201 242 680
2 879 836 658 13k 1,200 192 1,920 31.3 669 305 263 608
3 890 | 826 764 102 | 1,1k0 269 1,460 36.0 | 528 390 308 530
4 838 | 872 820 12 | 1,380 184 1,050 35.7 | 341 379 |- 379 450
5| 874 863 816 197 1,080 199 731 16.8 284 306 331 482
6 8h5 | 914 819 192 | 1,050 231 590 58.8 | 211 294 279 L61
7 922 939 841 550 1,200 247 374 492 147 352 268 514
8 965 | 843 8ok 509 | 1,450 273 296 734 117 298 289 639
9 933 543 The 828 | 1,360 540 310 509 98.2 26k 330 730
10| 92| 572 680 964 J 1,870 | 367 302 | b 203 271 347 956
W 869 | 660 672 | 1,160 | 2,900 %63 258 733 205 T 319 375 928
12 836 | 834 619 | 1,060 | 2,060 Lk 221 346 182 300 290 895
18 817 | 849 576 | 1,340 | 1,270 k25 224 158 182 336 238 8Lk
14 8oL | 778 532 | 1,290 | 1,140 256 193 108 219 352 210 803
15 786 | 718 © 629 | 1,060 913 232 285 120 254 303 198 699
16 761 | 661 TH6 776 709 211 240 127 201 238 166 632
17 698 | *678 816 677 €24 291 148 141 155 234 172 656
18 712 | 736 | 1,0k0 633 438 144 150 162 184 200 2k 716
19 k62 725 867 Thh 36k 101 173 366 282 172 253 700
20 |* 502 | 712 722 968 209 142 17k |1,650 273 167 202 667
21 | 936 | 761 651 799 386 | 1kk k53 11,530 255 255 235 652
22 (1,110 817 628 5717 553 82.9. | 1,260 618 329 234 233 659
28 |¥1,020 | 870 587 ko2 Lho 5.0 | 1,310 417 279 223 287 688
24 |" 913 | 859 566 591 ko 206 931 315 2Lo 265 327 713
25| 799 | 892 b1 780 303 |* 93.2 806 38k 209 305 ‘363 798
26 793 835 236 1,170 320 |* sh.0 | | 570 671 226 303 470 858
27 860 8h2 189 1,890 387 |* 43,5 303 313 262 271 76 935
28 999 701 164 | 1,k00 261 .o 246 520 335 312 566 954
29 968 11 | 1,500 247 756 228  [1,b60 317 247 706 882
30 951 135 1,k10 21h 13,830 122 756 276 260 697 778"
31 969 129 178 55.8 |1,490 231 J 815
um 22,071 24,039 10,637.6 14,569.6 8,587 22,322
26,593 18,642 27,376 18,063.8 8,215.2 9,740
1943 Period  1924-1943
Extreme Gage Extreme Second Feet Average| Total Acre Feet

Month Feet High Low Second A Feet - —
High Low Day Day Feet cre Fee Normal Maximum Minimum
Jen. 9.04 7.53 | 28 1,200 | 19 246 858 52,700 Ll 562 72,600 17,400
F:: . 9.00 8.55 | 6 1:110 10 1483 788 I3 :Boo 48,096 77,100 29,600
Mar. |6 3.91 b 2.43 |18 1,330 | 31 116 601 37,000 60,816 119,000 23,400
Apr, | b 438 & 2.26 | 27 2,k00 4 7.7| 801 k7,700 135,266 432,000 16,850
May |d k.75 |6 271 |11 3,430 |30 | 173 | 883 54,300 | 286,692 | 994,000 4,450
June | 11.30 2.13 | 30 h,500 |23 19.3| 355 21,100 | 163,198 609,000 228
July | 11.12 7.32 | 1 3,840 |31 27.5| 583 35,800 59,285 2k6,000 0
 Aug. 10.8% 6.83 | 20 3,k10 6 0 70 28,900 18,270 275,000 1,620
Sept . 9.94 7.19 1 911 10 T72.3| 274 16,300 56,696 308,000 2,920
Oct. 9.10 8.26 |13 ko2 |20 87.9| 217 17,000 ko, 226 221,000 )
Nov. 9.90 8.34 | 29 752 17 107 325 19,300 34,948 171,000 2,550
Dec. 10.41 9.12 |28 1,0k0 7 376 720 4h,300 Lh, 194 95,300 15,100
Yearly| 11.30 b 2.13 4,500 [ o 578 | 418,200 1,024,249 | 2,852,100 | 2uk 489

* Partly Estimated " Estimated . $ Gege heights at Val Verde Highway Rridge
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AN

RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION

DESCRIPTION: Water.stage recorder and cable with sit-down cable cer with winch. Prior to Jamwary 17, 1939
the recorder was locaeted at the south side of the pool Immediately below the dem. The ceble was 1 mile
below the recorder. Zero of this gage was elevation 4,255.10 feet on United States Comst and Geodetic
Survey sea level datum. On January 17, 1939, a temporary water-stage recorder was established 1900 feet
below the dam with zero of the gege at elevation 4,242.24., On Marech 29; 1939, the zero of this gage was
changed to elevation 4,2k0.54 on the above-mentioned sea level datum. On April 25, 1942, the water-stage
recorder was moved to a point 100 feet ebove the cable. Zero of thim gage is 4,242.09 feet on the above-
mentioned sea level datum. Elephent Butte Dem is 135.1 river miles above the American Dem at E1 Paso.

RECORDS: Based upon 53 meter measuremente during the year and a stable rating curve. Records available
1915 to 19%3. 1943 records excellent. Records furnished by the El Paso Office of the United States Bureau
of Reclemetion. Monthly records 1915-1943 will be found elsewhere in this bulletin.

REMARKS: The station described here is operated by the Reclamatlon Burean. It has been the official ate-
tion since 1931. Prior to 1931 it was located at other points in the Immediate vicinity. See United
States Geological Survey Water Supply Papers. The river flow at this station 18 completely modified by
irrigation diversions, drainesge returns and reservoirs. Elephant Butte Dem is 42.0 river miles ddwnstresm
from the San Marcial gaging station at the upper end of Elephent Butte Reservoir. Beginning December 1940
hydro-electric power generation facilities for 27,000 X.V.A. began operating here.

COMPARATIVE FLOWS FROM RECORDS: Average Daily: Max., May 22, 1942, 8,200 sec. ft.; Min., varies accord-
ing to power generation.

Average Monthly: Max. May 191+2, 7,590 sec. ft.; Min. Jan. 1930, 3.0 mec. ft.

Average Yearly: Max. 19%2, 2,510 sec. ft.; Min. 1935, 881 sec. ft.

Average of Two Successive Years: Max. 194%1-1942, 1,930 sec. ft.; Min. 1918-1919, 94 sec. ft.
Averags of Three Successive Years: Max. 194%1.1943, 1,660 sec. ft.; Min. 1935-1937, 985 sec. ft.
Average of ~Four Successive Years: Max. 1939-1942, 1,450 sec. ft.; Min. 1934.1937, 1,020 sec. ft.
Average of TFive Successive Years: Max. 1938-1942, 1,430 sec. ft.; Min. 1933-1937, 1,040 aec. ft.
Average of ~Ten Succeasive Years: Max. 1916-1925, 1,270 sec. ft.; Min. 1928-1937, 1,060 sec. ft.
Average-of Twenty-nine Years: 1015-19%3, 1,220 sec. ft.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

fbay Jan, Feb. March April May June Ljuly Aug. Sept. Oct. Nov. Dec.

1] 1,000 [ 1,260 | 1,080 | 1,060 | 1,180 | 1,230 | 1,070 | 1,130 |. 1,260 | 1,380 | 1,010 | 1,150

1,020 | 1,270 | 1,040 | 1,0k0 959 | 1,1k0 | 1,130 1,200 | 1,200 | 1,130 | 1,030 | 1,180

8 958 | 1,170 958 | 1,040 | 1,100 | 1,170 | 1,180 1,270 | 1,240 998 | 1,070 | 1,090 |

4| 1,020 | 1,200 | 1,020 | 1,012 | 1,120 | 1,120 | 1,090 1,300 | 1,230 | 1,080 | 1,030 | 1,150

5 990 | 1,070 965 | 1,060 | 1,140 | 1,160 | 1,130 1,350 | 1,100 | 1,160 | 1,020 | 1,0k0

6 | 1,050 918 966 | 1,170 | 1,1k0 93k | 1,200 —‘ 1,310 | 1,180 | 1,200 | 1,100 | 1,050

7| 1,300 835 903 | 1,160 | 1,160 | 1,090 | 1,240 1,280 | 1,220 | 1,180 ok2 | 1,130

8 | 1,480 887 995 | 1,170 | 1,150 | 1,130 | 1,340 1,120 | 1,250 | 1,290 | 1,090 | 1,160

9 983 911 | 1,020 | 1,150 |.1,030 | 1,1h0 | 1,280 1,210 | 1,250 | 1,190 | 1,120 | 1,130
10 931 893 | 1,040 1,190 1,120 1,130 1,280 1,220 | 1,2k0 1,150 1,1%0 | 1,150
11 939 891 | 1,020 1,050 1,180 1,100 1,170 1,200 | 1,230 1,150 1,160 | 1,160
12 990 896 | 1,010 | 1,170 | 1,180 | 1,100 | 1,170 1,210 | 1,110 | 1,220 | 1,140 | 1,120
18 | 1,010 977 | 1,040 | 1,240 | 1,120 939 | 1,250 1,220 | 1,160 | 1,300 | 1,10 | 1,050
14 990 g22 898 1,180 1,210 1,040 1,260 1,190 | 1,170 1,290 98k | 1,130
15 | 1,030 | 1,010 980 | 1,220 | 1,130 | 1,110 | 1,170 1,1k0 | 1,210 | 1,250 | 1,130 | 1,160
16 | 1,000 | 1,000 998 | 1,200 | 1,020 | 1,120 | 1,2ko 1,130 | 1,220 | 1,190 | 1,160 | 1,130
17 953 980 991 1,150 1,120 1,110 1,300 1,190 | 1,230 985 1,180 | 1,150
18 968 | 1,010 | 1,050 | 1,050 | 1,130 | 1,070 | 1,160 1,200 | 1,190 | 1,330 | 1,300 | 1,160
19 987 | 1,020 | 1,060 | 1,140 | 1,120 | 1,0k0 | 1,150 1,220 | 1,130 | 1,220 | 1,300 | 1,120
20 965 | 1,020 | 1,080 | 1,200 | 1,080 891 | 1,210 1,250 | 1,120 | 1,220 | 1,190 | 1,120
21 921 | 1,020 984 | 1,160 | 1,090 989 | 1,160 1,220 | 1,180 { 1,170 | 1,080 | 1,170
22 9k7 | 1,030 | 1,080 | 1,130 | 1,090 | 1,110 | 1,160 1,110 | 1,210 | 1,216 | 1,180 | 1,250
28 93k | 1,070 | 1,150 | 1,110 978 | 1,110.| 1,160 1,160 | 1,170 | 1,210 | 1,200 | 1,250
24 82 | 1,070 | 1,150 | 1,090 | 1,030 | 1,120 | 1,170 1,190 | 1,160 | 1,150 | 1,160 | 1,220
25 922 | 1,070 | 1,130 979 1,130 1,110 1,0k0 1,260 | 1,130 1,210 1,1ko0 9kg
26 | 1,050| 1,070 | 1,150 | 1,060 | 1,100 | 1,100 | 1,190 1,290 91k | 1,140 | 1,170 933
27| 1,00 | 1,070 | 1,180 | 1,060 | 1,150 957 | 1,150 1,270 | 1,160 | 1,190 | 1,160 | 1,130
28 [ 1,050 987 | 1,090 | 1,060 | 1,120 | 1,020 | 1,300 1,300 | 1,130 | 1,1k0 953 | 1,k20
29 | 1,050 1,060 | 1,070 | 1,200 | 1,090 | 1,290 1,170 | 1,170 | 1,230 | 1,120 | 1,500
30 | 1,0k0 1,100 | 1,090 98¢ | 1,110 | 1,330 1,190 | 1,240 | 1,110 | 1,050 | 1,250
31 958 1,060 1,050 1,280 1,1k0 939 1,130
Sum 28,527 33,451 32,480 37,640 36,020 35,732

31,308 32,208 34,176 37,250 35, k04 33,489
1943 Period  1924-1943
Extreme Gage © Extreme Second Feet Average|  Topal Acre Feet
Month Feet High Low Second
High Low Day Day Feet | Acre Feet | Normal Maximum | Minimum

Jan. 8 1,480 2k 8ko 1,010 62,100 14,163 86,500 184
Feb. 2 | 1,270 7 835 1,020 56,600 31,139 76,300 969
Mar. 27 | 1,180 i 898 1,040 63,900 60,246 88,700 1,520
Apr. 13 1,240 25 979 1,120 66,400 111,545 162,000 57,200
May | 1,210 2 959 1,100 67,800 | 119,990 467,000 | 67,800
June 1 1,230 20 891 1,080 64,400 128,620 363,000 64,400
July 8 1,340 25 | 1,040 1,200 73,900 | 126,295 211,000 | 73,900
Aug. 5 | 1,350 22 | 1,110 1,210 74,700 | 118,540 |- 162,000 | Tk,700
Sept.. 1| 1,260 26 914 1,180 70,200 72,675 129,000 | 25,000
Oct. 13 | 1,300 31 .939 1,160 71,400 25,791 72,100 506
Nov. 18 1,300 7 942 1,120 66,400 25,26k 158,000 a8k
Dec. t 29 | 1,500 26 933 1,150 70,900 23,386 87,300 916
Yearly| 1,500 835 | 1,120 | 808,700 | 857,654 | 1,818,800 | 637,544 |

® Mean Daily.



8 WATER BULLETIN NUMBER '13—INTERNATIONAL BOUNDARY COMMISSION
RIO GRANDE AT BELOW CABALLO DAM STATION

DESCRTPTION: Water-stage recorder and cable with sit.down cable cer and winch located .80 river mile below
Caballo Dem and 106.8 river miles above American Dam at El Paso. Elevation of zero of the gage was
4,247.90t.2 feet from February 26 to October 7, 1938 when 1t was changed to 4,146.90%.2 feet. On October
13, 1938 it was again changed to 14,145.90%.2 feet. All elevations are on United States Coast and Geodetic
Survey sea level datum.

RECORDS:  Based upon 125 meter messurements during the yeer. Records available: February 26, 1938 to Dec-
ember 31, 1943: 1943 records excellent. Records furnished by the EL Paso Office of the United States Bu-
reau of Reclamation. Monthly records 1938-1943 will be found elsevhere in this bulletin.

REMARKS: Thie gaging statlon was installed by the Bureau of Reclamation on the Rio Grande on February 26,
1938 to measure the flow fram the Caballo reservoir. The river flow here is completely modified by reser-
voirs and irrigation diversions and dralnage returns sbove this station. This station ie sbout 1.5 miles
upstrean from Perche Dem ( & low diversion dem) at which point records have been kept in past years.Small
accretions to the river teke place between this statlon and Perche Dam. 1,522 acre feet of water, not
accounted for in the tebles below, were diverted in 1943 from Caballo reservoir into a small irrigation
canal (Bonito Lateral) just below the dem.

EXTREME FLOWS: The greatest mean deily flow to pass Caballo Dam (since storage began February 8, 1938) oc-
curred May 20, 1942 when the discharge waa 7,650 second feet. The minimm discharge sipce records began
occurred on December 12, 1940 and subsequent days when the mean daily flow was 1.3 second feet.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec
1| 293 113 967 | 2,530 | 2,140 | 2,150 | 1,360 2,690 | 2,020 371 29.1| 5.1
2 ho.2| 11k 967 2,520 2,290 1,950 1,280 2,700 | 1,880 737 28.8 i .2
8 L8.0| 113 | 1,030 | 2,710 | 2,290 | 1,880 | 1,660 2,706 | 1,800 718 28.8 k.2
4 k3.2| 112 | 1,060 | 2,680 | 2,290 | 1,870 | 1,780 2,690 | 1,760 560 28.8 h.2
B 4¥7:9| 270 | 1,040 | 2,590 | 2,080 | 1,950 | 1,780 2,730 | 1,740 480 28.8 3.9
6 53. 701 989 | 2,710 | 1,330 | 2,000 | 1,680 2,920 | 1,710 360 28.8 3.9
7 58.4| 651 961 | 2,710 | 1,130 | 1,990 | 1,650 2,810 | 1,710 122 28.8 3.9
8 59.5| 665 965 | 2,670 | 2,000 | 2,020 | 1,620 2,730 | 1,660 125 18.2 k.2
9 59.b4| 483 982 | 2,580 | 2,300 | 2,130 | 1,800 2,710 | 1,470 126 3.5 h.5
10 55.7| 133 | 1,030 |2,k30 | 2,300 | 2,160 | 2,200 2,610 | 1,470 127 2.5 3.2
11 55.6|  96.4| 1,070 | 2,430 | 2,290 | 2,140 | 2,250 2,560 | 1,580 93.3 2.5 3.6
12 65.0| 89.2| 1,070 | 2,340 | 2,210 | 2,250 | 2,2k0 2,500 | 1,590 9.7 2.5 3.9
13 67.3| 231 | 1,210 | 2,260 | 1,970 | 2,250 | 2,280 2,460 | 1,560 3.3 2.5 3.9
14 67.2| 83 | 1,360 | 2,200 | 1,970 | 2,230 | 2,610 2,650 | 1,570 3.3 2.5 3.9
15 70.7| 836 1,380 2,210 1,970 2,230 2,430 2,620 | 1,k70 280 524 3.9
16 73.0| 834 1,k00 2,250 1,960 2,200 2,330' 2,570 | 1,380 999 1,090 3.9
17 7ho| 828 | 1,510 | 2,3k | 1,9%0 | 2,030 | 2,180 2,510 | 1,360 | 999 |1,070 4.5
18 71.5| 83 | 1,610 | 2,k00 | 1,930 | 2,030 | 2,150 2,70 | 1,320 930 |[1,010 4.8
19 69.2| 82k | 1,680 | 2,500 | 2,010 | 2,200 | 2,110 2,390 | 1,320 721 868 5.1
20 73.2| 817 | 1,880 | 2,340 | 2,150 | 2,250 | 2,020 2,340 | 1,320 57h 591 5.1
21 73.4] 816 | 1,870 | 2,210 | 2,050 | 2,250 { 1,930 2,380 | 1,270 478 187 5.4
22 73.4| 785 | 1,880 | 2,030 | 1,960 | 2,2k0 | 1,930 2,530 | 1,0k0 267 157 5.1
23 76.7| 780 | 1,920 | 1,990 | 1,960 | 2,290 | 1,930 2,420 517 114 157 3.9
24 76.7| 785 | 1,960 | 1,990 | 1,960 | 2,hk00 | 2,080 2,290 138 113 138 331
26 7.9 790 | 2,030 | 1,980 | 1,960 | 2,730 | 2,180 2,280 |, 110 113 12.2| 620
26 90.8| 838 | 2,130 | 2,000 | 1,900 | 2,820 | 2,170 2,170 109 76.1 5.4 589
27 93.8| 923 | 2,310 | 2,120 | 1,870 | 2,670 | 2,150 2,130 105 28.4 5.1 L6
28 95.4| 959 | 2,320 | 2,170 | 1,860 | 2,650 | 2,140 2,180 137 27.8 5.1 ko8
29 | 107 2,320 | 2,080 | 2,030 | 2,460 | 2,160 2,230 188 29.1 5.1| 280
80 | 112 2,470 2,070 2,090 1,800 2,450 2,240 200 28.% 5.1 148
81| 113 2,580 2,090 2,640 2,170 29 ﬂ 9.9
S, 16,252.6 69,940 66,220 77,380 9,6k2.5 2,930.2
M g V7,050 62,060 63,170 T a5 son 6,066.1
1943 Period  1938-1943
Extreme Gage ¢ Extreme Second Feet Average Total Acre Feet
Month | Feet High Low | Second - — —
High Low | Day Day Feet | Acre Feet g M
Jan. 1 29% y 43,2 78.9 4,850 2,200 4,850 97
Feb. 28 959 12 89.2| 580 32,200 26,443 64,300 7,260
Mar. 31 2,580 7 961 [1,550™ 95,100 77,867 95,100 | 49,300
Apr. 23 2,710 | 25 | 1,980 |2,330 138,700 | 133,017 212,000 | 106,000
Moy $9 2,300 7| 1,110 |2,010 123,500 | 156,333 k2,000 | 91,500
June 26 2,820 | 30 | 1,800 [2,210 131,300 | 159,767 354,000 | 114,300
July 31 2,640 2 | 1,280 (2,040 125,300 1k2,%00 234,000 | 109,000
Aug. 6 2,920 | 27 | 2,130 |2,500 153,500 | 134,300 179,000 | 110,000
Sept . 1 2,020 | 27 105 |1,180 70,400 83,867 181,000 | 43,800
Oct. $16 999 |$13 3.3| 311 19,100 17,828 35,400 2,840
Nov. 16 1,090 |%10 2.5 202 12,000 9,610 14,400 3,400
Dec. 25 620 10 3.2 o4.5 5,810 8,412 16,000 83.3
Yearly 2,920 2.5|1,260 911,760 952,04k | 1,795,620 | 703,547

© Mean Daily. ¥ 2nd other days.




WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT EL PASO STATION

DESCRIPTION: Staff gage and cable with sit.down cable car and winch located in the pass opposite Courchesne
quarry, b miles northwest of El Paso, Texas, and 5 miles northwest of Cd. Jusrez, Chihuahua, and .9 river
mile sbove the American Dem. Zero of gage is 3,720.51 feet above U.S.C.& G.S. mean sea level datum. Also
water-stage recorder 1 mile further upstream with zero of 1ts gage 3,722.30 feet on the seme datum. This
lstter gage has been the official gage since August 3, 1938. For items of gage history see previous Water
Bulletins.

RECORDS: The daily discharges for the perlod June 30 - July 5, 1943, were based upon 3 meter measurements,
made during thet period. All other discharges in 1943 were computed by taking the sum of the flows in the

American Cenal and the flows
1889-1943.

at the Below American Dem Station.
Monthly records 1889-1943 will be found elsswhere in this bulletin.

1943 record good. Records available

REMARKS: Reservoirs on the Rio Grande and its tributeries, also many irrigation diversions snd dralnage re-
turns, completely modify the river flow at this statlon.

COMPARATIVE FLOWS FROM RECORDS: Momentary Peak: Max., Junme 12, 1905, 24,000 sec. ft. with 6.0 feet stage
(lower gage). Thia is the greafest peak Tlow in the past 115 years or since 1828, or possibly longer.
Min., sometimes dry. See Water Bulletin No. 6, page 79, for all large peek flows since 1828 and their av.
erage frequency. Since Elephant Butte Dem was closed in 1915, the largest peek flow to pass thies station

waa 13,500 sec. ft. on September 3, 1925. See Water Bulletin No. 10, page 77, for peak flood flows
1916-1937.
Average Daily: Max. June 12, 1905, 23,680 sec. ft.; Min. sometimes dry.
Aversge Monthly: Max. Jume 1905, 1%,300 sec. ft.; Min. sometimes dry.
Average Yearly: Max. 1905, 2,780 sec. ft.; Min. 1902, 70.1 sec. Pt.
Average of. Two Successive Years: Max. 1905-1906, 2,160 sec. ft.; Min. 1899-1900, 168 sec. ft.
Average of Three Successive Years: Max. 1905-1907, 2,280 sec. ft.; Min. 1900-1902, 269 sec. ft.
Average of ~Four Successive Yemrs: Max. 1904-1907, 1,880 sec. ft.; Min. 1899.1902, 227 sec. ft.
Average of Five Succeasive Years: Max. ©1903-1907, 1,790 mec. Tt.; Min. 1898-1902, 367 ¢ smec. ft.
Average of Ten Successive Years: Max. 1903-1912, 1,560 sec. ft.; Min. 1893.1902, 650 ¢ sec. ft.
Average of FiFfty-five Yeers: 1,000 sec. ft.
Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
FDay Jan, Feb. March April May June July Aug. Sept. Oct. Nov. Dec. ’
1 253 234 735 | 1,470 | 1,260 | 1,470 | 2,220 | 1,200 [ 1,330 skt 318 326
2 252 238 706 1,280 1,370 1,320 2,130 1,470 1,340 529 301 303
3 251 238 705 | 1,220 1,60 | 1,260 | 1,560 | 1,k70 | 1,280 511 311 285
4 380 248 695 1,270 1,40 | 1,210 | 1,440 | 1,%10 1,220 kg5 302 271
5 328 256 672 | 1,530 | 1,460 | 1,180 | 1,780 1,320 | 1,250 548 290 276
Fﬁ 283 242 701 | 1,360 | 1,440 | 1,260 | 1,hk90 | 1,290 | 1,2k0 579 298 272
7 272 okl 780 1,330 1,490 1,370 1,260 1,310 1,130 563 288 276
8 282 250 759 | 1,k60 | 1,370 .| 1,230 | 1,160 | 1,510 | 1,070 539, 287 269
9 237 410 748 1,360 87k | 1,170 992 | 1,530 | 1,020 hgg 281 27h
10 255 386 699 1,320 1,300 | 1,190 okg | 1,500 | 1,020 b1 282 262
u 233 383 66k | 1,k90 | 1,530 | 1,290 | 1,010 1,450 992 Lyt 287 261
12 239 322 635 | 1,390 | 1,k00 | 1,330 | 1,390 1,380 961 157 294 251
13 2ko 257 688 | 1,310 1,370 | 1,360 | 1,180 | 1,300 | 1,020 393 289 251
14 24 22k 720 | 1,200 | 1,350 | 1,520 | 1,120 | 1,290 | 1,110 3 294 | 2l
15 ) 218 982 | 1,120 | 1,220 | 1,300 | 1,250 | 1,290 1,060 378 295 239
18 220 207 839 | 1,070 | 1,340 | 1,280 | 1,650 1,440 1,060 354 288 239
17 226 545 787 1,120 1,360 1,280 1,590 1,390 1,110 332 282 237
18 236 481 811 1,260 1,200 1,300 1,580 1,380 978 306 295 235
19 22l Lko 783 1,510 | 1,110 | 1,20 | 1,680 1,370 991 Log 429 234
20 22k Leh 766 | 1,k00 | 1,130 | 1,190 | 1,510 1,370 | 1,100 B 50k 232
21 232 530 848 1,490 1,220 | 1,240 | 1,480 | 1,320 975 78 570 231
22 236 580 1,150 1,460 1,500 1,250 1,380 1,340 909 S 621 232
23 23k 539 015 1,320 | 1,580 1,210 | 1,280 1,430 | 1,040 Leo 530 229
24 239 589 916 | 1,260 | 1,550 | 1,170 | 1,290 1,580 | 1,400 ko7 s 235
26 230 595 o6 | 1,280 1,350 | 1,150 | 1,340 | 1,580 | 1,430 ¥70 369 235
26 221 602 856 | 1,380 1,260 | 1,200 | 1,350 | 1,360 1,080 396 399 235
27 221 599 950 | 1,210 | 1,220 | 1,590 | 1,430 1,310 855 356 L2 2kl
28 216 67k | 1,120 1,200 | 1,190 1,800 | 1,350 | 1,260 T 355 428 385
29 220 1,410 1,190 1,230 | 1,770 | 1,180 | 1,310 672 357 391 k2l
30 22l 1,180 | 1,350 | 1,h0 | 3,190 | 1,100 | 1,310 615 333 351 Lok
81| 230 1,230 1,620 1,050 1,340 320 408
Sum 11,015 39,610 41,410 42,810 13,677 8,502
7.631 26,396 41,614 43,171 32,005 10,731
1943 Period 1924-1943
Extreme Gage Extreme Second Feet Average | Tgtal Acre Feet
Month ~ Feet High Low Second
High Low Day Day Feet Acr'e Feet | Normal Maximum | Minimum
Jen. L .ho 3.67 i 4op 17 220 246 | 15,100 11,230 17,500 8,210
Feb. L.75 3.70 28 699 15 212 3935 21,800 21,174 52,000 75230
Mar. 5.90 k.57 | 29| 1,k70 12 613 851 | 52,400 4o, k64 62,500 4,400
Apr. 6.35 5.34 1| 1,8k 16| 1,009 1,320 | 178,600 67,400 139,000 Lk 900
May 6.15 4,92 31| 1,710 9 779 1,34 82,500 81,768 357,000 47,600
June 7.17 5.58 | 30| k,020 25| 1,110 | 1,380 |  B82,100 82,087 30k,000 56,200
July 6.42 5.21 2| 2,800 9 881 | 1,3%0 | 85,600 86,520 198,000 68,900
Aug. 6.45 5.38 25| 1,780 1| 1,060 1,380 84,900 89,376 158,000 61,000
Sept. | 5.9% k.36 | 24| 1,500 30 793 | 1,010 | 63,500 68,510 171,000 41,700
Oct. k.51 3.78 6| 1,170 18 662 1 | 27,100 27,ho2 57,900 17,800
Nov. 4.64 3.57 22 | 1,300 18 658 358 21,300 18,274 29,500 11,400
Dec . 4.20 3.55 | 29 [ 23 221 27k | 16,900 17,014 27,700 9,590
Yearly| 7.17 3.55 1,020 212 873 | 631,800 | 611,219 |1,559,200 | 453,900

4 This figure was erronsous in Water Bulletins 5 to 11.



WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE BELOW AMERICAN DAM STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equipped for winch and heavy weighte lo.
cated 3,200 feet below the American Dem end 1.5 miles above the International Dam, near the E1 Paso Smelt-
ing Works, west of El Paso, Texas. The zero of the gage 1s 3,712.30 feet, U.S.C. & G.S., sea level datum.
The American Dam is 1,21+1.£ river miles above the Gulf of Mexico.

RECORDS: Based upon 41 meter messurements at normal end low stages during the year. Computations by shifting

channel methods. 1943 records good. Records availeble: June 1, 1938 to December 31, 1943. Monthly records
19381943 w11l be found elsewhere in this bulletin.
} H The operation of this station began June 2, 1938, when the.American Dam first began operating. At
this dam part of the flow passing the El Paso gaging station (see preceding page) was diverted into the
Americen Canal (see records of "Diversions from the Rio Grande"™ elsewhere herein) and. the remainder, in.
cluding. excess flood flows, passed thls gaging station. Reservoirs, diversions and drainage returns in
the United States above this point completely modify the river flow.

EXTREME FIOWS: The largest peak flow to pess this station since 1828, or possibly before, was 24,000 second
feet on June 12, 1905. Since Elephant Butte Reservolr was closed in January 1915, the largest pesk flow
was 13,550 second fest on September 3, 1925. See Water Bulletins Nos. 6 and 10, for the average frequency
of all floods since 1828. Minimm, sometimes dry.

Mean Daily Discharge in Second Feet 1943 . — Annual and Period Summary
Day | Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1|8 2.0] 233 52.9 146 211 191 (6 1,1k0 166 162 k.o [* 5.0 |% 3.0
2|2 2.0 -238 36.9 145 236 175 |8 1,150 169 164 |* 6.0 [® 5.0 |® 3.0
3 | 2.0 238 36.3 134 226 172 |8 587 17k 162 |* 5.0 | k.o |* 3.0
4|% 2.0 288 32.9 136 216 176 |6 k81 172 139 (& 40 |® L.O|® 3.0
6 |2 2.0 201 26.0[ 146 224 180 |6 795 173 134 |* 3.0 (Y Lo |® 3.0
6 |* 16 9.6 25.7 132 221 178 |6 360 17h 5 (T 3.0 |t ko |t 3.0
7 271 10.0 30.7 129 221, 183 178 168 146 |* 3.0 |* Lo |®* 3.0
8 281 9.5 29.4 129 219 179 169 166 158 |* 3.0 (% Lo |® 3.0
9| 170 8.k 28.4 123 222 17k 160 166 158 | 3.0 |* k.0 |2 3.0
10 [* 9.7 6.7 31.1| 126 213 172 160 166 170 |* ko |® ko [* 3.0
11 |» 8.8 6.8 32.1 153 219 170 160 167 170 |* 3.0 | ko (% 3.0
12 7.3 6.2 31.7 129 209 168 184 168 160 |* 3.0|" ko |® 3.0
18 |* 7.6 6.1 3h.2 129 218 166 18k 167 165 |* 162 * Lo |4 3.0
14 (* 7.6 4.5 32.5 128 208 167 173 168 172 70.0 |* L.o|® 3.0
15 |* 7.6 4.1 1.4 130 . 214 170 174 166 172 64.0 |[* ko |" 3.0
16 76.4 3.2 35.8| 132 222 174 359 168 188 59.0 [* L.0o|® 3.0
17 | 226 4.8 33.1 127 225 178 456 160 187 55.0 |® ko |® 3.0
18 236 k.0 34,3 129 221 176 502 165 171 50.0 |2 L. |® 3.0
19 223 3.5 40.8 138 221 176 531 161 171 26.h (2 4.0 | *10.0
20 223 3.7 2.3 130 217 173 186 161 176 |* 6.0|% k.o |® 9.0
21 232 3.6 45.5 131 224 175 159 162 165 |* 6.0|2 3.0(2 3.0
22 236 3.9 48.7 125 236 170 148 165 148 |* 6.0|% 3.0 (% 3.0
28 234 3.7 k2.6 123 230 176 146 167 6L [* s5.0(2 3.0|" 3.0
24 (% 95.0 3.9 ho.5[ . 123 219 184 150 161 175 |* 5.0|% 3.0(|% 3.0
26 |* 10.0 3.8 31.1] 125 216 196 159 174 186 |* 5.0 3.0|2 3.0
26 7.9 3.5 30.5 126 210 210 176 155 153 |® 5.0 3.0(% 3.0
27 |* 7.6 3.0 31.2] 113 213 262" 167 152 155 |* 5.0(|% 3.0 3.0
28 135 37.0 33.2] 105 210 543 169 160 128 [* s5.0|% 3.0|% 3.0
29 220 k1.9 112 219 750 162 166 106 |* 5.0|® 3.0(" 3.0
80 | 224 4.5 118 219 | 2,150 163 170 98.0/" 5.0 |®10.0°|" 3.0
31 229 K8.9] - 230 165 172 " 5,0 * 3.0
Sum 1,311.5 3,872 8,31h 5,149 " 633.4 * 106.0
3,541.5 1,130.1 6,809 . 9,762 4,739.0 " 119.0
1943 Period  1938-1943 ¢
.Extreme Gage Extreme Second Feet | Average|  Total Acre Feet
Month Feet High Low Second
High Low | Day Day Feet | Acre Feet | Average | Maximum | Minimum
Jan. 5.38 | 3.80 | 23 %05 $ 1 2.0 | 1k 7,020 8,554 10,600 |. 6,480
Feb. 5.15 3.79 N 258 27 3.0 W68 2,600 8,63h 32,800 1,900
Mar. k77 4.20 29 132 $ 5 22.0 36.5 2,240 5,906 17,500 2,020
Apr. 5.13 k.42 19 255 1 5k.1| 129 7,680 21,436 74,500 6,360
May 5.41 5.02 1. 264 8] =200 220 13,500 70,460 300,000 12,500
June | 7.93 5.01 | 30| 3,250 10 161 217 16,500 54,528 250,000 9,770
July 6.97 5.05 2| 1,950 23 137 315 19,400 38,533 155,000 | 11,900
Aug. 5.60 5.19 | 25 211 27| 152 | 166 10,200 29,153 114,000 6,040
Sept . 5.45 5.20 | 25 216 30| 90.0| 158 9,410 33,290 124,000 3,530
Oct. 6.00 .33 | 13 520 $29|* '5.,0| n20.k| ® 1,260 6,026 19,000 197
Nov. 4.B2 425 | 30| 10.0 [$21( % 3.0| " ko|® 236 %,158 8,700 153
Dec. 4.89 20 k.o |[$#1[2 3.0) 8 34|18 210 2,918 7,760 120
Yearly| 7.93 3,250 2.0 125 90,256 | 283,596 | 1,093,553 90,256

* Partly estimated. @ Eotimated. ¢ Deduced. + And other days.
© The average, mayimm and miniwum discharges for Jamary through May are for the period 1939-1943 .
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WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

OUTFALLS FROM DEEP WELLS
Near _El Paso, Texas, and Cd. Juarez, Chihuahua.

Between the Below American Dem Station and the Cd. Juarez Station several outfall
ditches or pipe lines discharge water into the Rio Grande, the source of which is from
deep wells in the vicinity of El1 Paso and Cd. Juarez. During 1943 such outfalls con-
tributed a total of 11,061 acre feet of water to the Rio Grande flow, which is equiva-
lent to an aversge steady flow of 15.3 second feet during the year. Of this total flow
15.0 second feet, or 10,844k acre feet, came from the United States side, while 0.3 sec-
ond feet, or 217 acre feet, came from the Mexican side. On the remainder of this page
will be found details concerning these outfalls. :

El Paso Electric Company, Santa Fe Street Plant,Cooling Water Waste

This outfall enters the river 3. 3 miles below the American Dam. From the company's
pumping records it is calculated that 738 acre feet flowed into the river in 191+5 This
corresponds to an average flow of 1.0 second foot.

Cd. Juarez Sewage Outfall

This outfall enters the river 4.7 miles below the American Dam. From several in-
spections this outfall is estimated at 217 acre feet for 1943, which corresponds to an
average flow of 0.3 second foot. .

Peyton Packing Company Wasﬁe

This outfall enters the river 5.7 miles below the American Dam. From several in-
spections an average flow of . 0.5 second foot, or 362 acre feet 1s estimated to have en-
tered the river from this source.

El Paso Sewage Outfall

This outfall enters the river 6.6 miles downstream from the American Dem. Prior to
1942 the flow of sewage was usually measured by Venturi meter at the treatment plant
which began operating in 1936. During most of 1942 and through September 16, 1943, (when
the new sewage plant began operation) the sewege plant was not operating pending en-
largement. The Department of Water and Sewage of the Clity of El Paso estimated the out-
fall to have been as shown below for January through September, 1943. October, November
and December flowa were measured by a2 Parshall meter.

. 1943
Month From Deep Wells From Rio Grande Total Period 1936-1943
Mean Second Feet| Acre Feet [MeanSecond Feet| Acre Feet | Acre Feet | Average Acre Feet
Jan. 10.9 1669 669 580
Feb. 11.0 To611 611 567
Mer. 11.8 v 727 : 727 591
Apr. 12.4 s 737 37 631
May 13.3 T 816 816 657
June k.7 * 875 875 688
July 16.1 " 988 988 721
Aug. 15.9 979 979 €87
Sept.. T 15.2 v 902 902 646
Oct . 13.3 816 v 816 65
Nov. 12.2 727 # 1.7 102 829 625
Dec. 10.6 649 2.4 146 795 628
| Annual 13.1 %9,406 | 0.3 248 | 9,7hk 7,666

2 Betimated. ¥ Partly Estimated.
# River Water Treatment Plant begen operation November 7, 1943,



12 ’ WATER BULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT JUAREZ STATION

DESCRIPTION: Water-stage recorder and ceble with sit-down cable car egquipped for winch and heavy weights
located 2.5 miles downstream from El Paso, Texas, and Cd. Juerez, Chihushua. This station is on the recti-
fied channel of the Rio Grande, 7.0 river miles bslow the American Dam at El Paso, Texas, and 4.9 river
miles below the International Dem. On January 1, 1943, the zero of this gage was lowered 3.28 feet. The
zero of the present gage 1s 3,683.98 feet above mean sea level, United States Coast and Geodetic ' Survey
datum

RECORDS: Based upon 186 neter measurements during the year, 158 by the Mexican and 28 by the United Statee
Section. Computations by shifting channel methods. 1943 recorda good. Records available: April 1, 1938
to December 31, 1943. Monthly records 1938-1943 will be found elsewhere In this bulletin.

REMARKS: Reservoirs, irrigation diversions and drainage returne above this station modify the river flow.
The bottom of the river has degraded about 8.2 feet at this station from April 1938 to December 191{»}.

EXTREME FLOWS: The greatest flav gince April 1, 1938, occurred May 18, 1342 with a gage height of 11.15 feet
and a flow of 6,600 second feet. The lowest flow since April 1, 1938 occurred February 25, 1940, with =a
gage height of 6.76 feet and a flow of 16.2 second feet. On November 22, 1942, +there was a flow of 38.8
second feet with & gage height of 2.66 feet. These gage helghts refer to the present gage.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

Day | Jan. Feb. March April May June July J Aug. Sept. Oct. Nev. Dec.

1 252 245 554 1,116 727 918 1,300 —f 795 826 2k5 261 98.9

2| 259 226 413 869 787 777 1,603 961 876 253 235 90.1

E} 267 218 410 9L 876 | 7131 90k 911 819 22 255 106

4| 367 256 43l 752 922 706 780 908 111 212 250 226

5| 3% 264 b2t | 1,077 915 66k o113 802 798 255 236 232

6| 297 131 466 971 893 72k | 1,003 49 T 298 235 238

71 279 93.2 526 876 915 809 791 798 650 283 234 256

8| 292 111 Lol | 1,031 812 Th2 696 | 1,040 586 2Lg 234 253

9| 248 195 501 915 410 675 692 | 1,040 576 217 132 253
10 | 160 169 1438 830 710 657 692 985 565 163 50.1| 253
11 | 89.3| 152 396 | 1,008 989 717 501 932 501 291 48.0| 233
12 78.0 98.2| 378 968 816 763 968 812 54y iy “k5.2] 213
18 76.6/ 51.9| L34 865 805 911 42 812, Lo8 ko3 7.0 203
14 73.5 19.8 L84 805 802 989 61k 996 576 399 13| 195
15 70.3 4.1 678 735 €81 823 812 1,010 526 381 4.8 117
186 155 - 63.2| 572 639 THS T77 | 1,049 U3 k13 367 ho.2|  39.6
17 | 236 262 498 685 791 77 738 890 569 343 357 37.1
18 | 260 232 505 788 703 731 823 879 k0 330 38.5| 28.3
19 | 252 194 ko1 | 1,120 55k | 703 | 1,077 851 399 313 1hy 28.3
20 | 219 216 Lo 975 576 657 082 816 sS4y | 192 220 7.4
21 | 232 251 512 | 1,116 639 689 978 819 L66 185 268 26.8
22 | 260 310 837 | 1,098 858 35 929 - 876 L3l 186 317 o7.2
23 | 257 237 629 901 957 699 851 897 519 175 261 29.3
24 | 190 | 297 579 795 961 650 833 | 1,090 915 21k 182 31.8
25 | 162 311 618 756 809 618 968 | 1,090 | 1,090 186 143 - 27.2
26 | 181 321 565 908 706 830 848 890 685 123 161 26.1
27 | 200 113 618 717 671 | 1,162 oké 826 473 71.3 | 224 31.8
28 | 227 590 805 - 713 639 | 1,476 897 823 438 67.5 | 1%0 156
29 | 232 1,162 685 657 | 1,324 727 9k3 -299 221 189 177
30 | 232 8uk 8lk 876 | 2,084 643 855 273 277 131 158
31| 244 915 985 622. 77 302 160
Sum 6,001.4 26,439 25,518 27,816 7,884.8 3,988.9

6,688.7 17,671 24,247 26,955 17,882 14,802.8
1943 . Period  1938-1943
Extreme Gage Extreme Second Feet Average Total . Acre Feet
Month Feet High Low ‘Second — —
High Low Day Day Feet | Acre Feet | Averag M

Jan. 2.99 9 367 16 60.7 | 216 13,270 |@ 11,656 |6 13,270 |@ 9,4k0
Feb. i 33 2.99 |28 699 16 8.7 | 21k 11,900 (o 12,308 |® ha’sgo ] u:730
Mar 5.09 3.81 |28 1,570 12 | 344 570 35,050 (@ 27,716 | ha,-{go 6 14,1ko
Apr 5.25 .00 1| 2,020 16 | 579 831 52,440 50,615 111,500 30,900
Moy 5.09 3.4 |30 | 1, e 9| 34 782 48,090 80,923 325,100 | 23,k00
June 7.38 3.81 30 3, 850 29 664 851 50,610 79,275 272,400 | 32,140
July 5.71 3.61 2| 2, 1280 17 | W3 870 53,470 65,895 162,500 | 42,400
Aug. 5.35 3.97 | 29 1,500 3| 611 897 55,170 60,625 127,300 | 38,700
Sept. | 5.58 2.82 | 25 | 1,700 30 | 225 596 35,470 54,723 143,800 | 22,300
Oct. 3.77 2.17 | 15 509 28 57.2 | 254 15,640 20,372 45,360 | 11,600
Nov. 3.51 1.9 | 22 367 18 25.1 | 163 9,700 11,058 13,350 8,640
Dec. 3.12 1.80 9 283 25 17.3 | 129 7,910 10,985 17,510 7,510
Yearly| 7.38 1.80 3,850 17.3 557 388,720 489,151 1,315,890 | 269,460

© Poriod 1939-1943.




WATER BULLETIN NUMBER 13-INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ISLAND STATION

DESCRIPTION: Water.stege recorder and cable with slt-down cable car equipped for winch and heavy welghts,
located near Clint, Texas, and San Augustin, Chihuehue. This station is on the rectified channel of the
Rio Grande 27.1 river miles below the American Dam at El Paso, Texas. The zero of the gage is 3,608.99
feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon T8 meter measurements during the year. 53 by the United States and 25 by the Mexican
Section. Computations by shifting channel methods. 1943 records good. Records available: . Angust 17,
1938 to December 31, 1943, Monthly records 1938.1943 will be found elsewhere in this bulletin.

REMARKS: Reservoirs, diversions and drainege returns above this statlion completely modify the -river flow.

EXTREME FIOWS: The greatest flow since August 17, 1938, occurred May 19, 1942, with a gage height of 16.06
feet and a flow of 6,490 second feet. The lowest flow 1s sometimes zero.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary

13

Day| Jan. | Feb. March April May Llune July Avg. Sept. Oct. Nov. Dec.
1| o272 221 243 17 123 290 | 1,380 32.1 60.7 | =227 232,7 | 31.1
2| 263 222 hog 4.6 770 101 | 1,540 71.9 79.7 | 216 |t32.7| 28.8
8 | 247 220 | Mo 28.0| 225 95.9| 806 100 120 262 [(#28.8| 14.8
4| 268 202 399 b3.4 223 55.9| 530 82.1 69.1 | 189 o248 [ 16.0
5| o7k 232 278 139 209 36.6] 559 56.0 | 239 113 " 20.8 | " 17.6
6| 275 190 218 133 23k 91.0| 610 ko.1 141 209 15.1 | 19.2
T | 258 95.3| 260 46.6) 271 137 459 29.6 |t 75.0] 22k 13.4 |2 20.8
8 250 85.5 240 93.1 412 67.6 429 3.2 Lp,2| 176 k.7 (2225
9| 2k 127 225 56.7 298 4.3 266 206 344 132 4.5 | 28.0

10 | 223 168 147 kg0 157 57.1] 196 212 33.0/ 121 15.1 |¥ 35.0

1n 183 175 88.0 369 300 62.6 12 198 28.7| 101 13.8 |2 22.5

12 90.9 166 68.6| 2u6 | 233 14 220 79.3 28.3| 166 13.5 | 21.7

13 79.2| 116 130 65.9| 202 251 165 32.2 51.9] 121 11.1 |* 21.0

14 79.0| 78.1 299 61.0[ © 169 311 51.9] 27.5 29.9| 58.5| 210.3 |%20.2

16 78.9] T1.4 191 28.0 133 196 64.3|  B6.3 48.8] 52.4 | 10.1 |*19.5

16 | 103 59.5| 189 30.4 158 154 198 85.2 28.2] 47,3 | 10.3 |2 18.7

17 | 188 106 61.4] 48.9| 19k 117 b3k 101 35.00 43.2| 11.0 |2 14.0

18 | 184 271 43.8 70.6) 81.6 9k.2| 353 50.3 68.00 Wh0| 15.5 9.6

19 | 196 191 58.9| - 246 314 132 h25 U3.1 | 66.3 49.6| 22.9 | 11.k

20 197 181 7.4 218 20.1 236 432 37.1 92.3 91.3 27.1 13.3

21 195 226 53.1| 223 20.5 123 450 53.2 106 47.5 53.6 16:0

22 202 286 156 315 178 57.7 353 s5h.6 69.1|* 22.0 86.8 8.2

23 206 286 117 232 349 36.4 284 |* "98.9 173 [ 2 15.6 | 136 18.2

24 196 278 56.3 194 4oé 52.2 170 |t 62.h4 617 |* 15.6| 111 8.1

25 146 252 89.6) Lol 172 38.1 329 [* 177 1,160 |* 15.6| 70.0 17.7

26 14 131 37.1 306 48.8 Lo.2 169 108 890 |® 15.6 30.8 17.6

27 153 90.5 31.0[ -+ 107 12.4 164 138 61.1 277 |* 39.1 .7 18.0

28 189 |. 120 52.5 40.8 22.1 698 146 4.6 163 |* 38.1 60.0 17.5

29 | 200 280 11.6 25.0 L68 8.0/ 61.0 283 |* 57.0| 67.1| U43.8

30 | 209 193 179 34 | 1,850 0 96.2 268 86.9| 5.3 | 21.4

81| 215 116 358 4.5 59.8 ® 33 20.8

Sum 4,867.5 4,296.6 6,199.8 2,516.8 3,089.7 633.0

6,003 5,187.7 5,683.9 _11,321.7 5,375.6 1,071.5 i
1943 Period  1938-1943 @
Extreme Gage Extreme Second Feet Average | * Total Acre Feéf
Month Feet High Low Second
High Low Day Day Feet | Acre Feet | Average | Maximum | Minimum

Jan. 10.10 8.86 L|.  lLet 15 73.7 | 194 11,900 9,780 11,900 7,900

Peb. 10.05 8.60 | 2k 421 16 51.2 | 174 9,650 11,582 37,000 2,930

Mar. | 10.58 8.5% | 15| 1,520 27 29.7 | 167 10,300 7,366 21,000 876

Apr. | 10.82 8.90 | 11| 2,090 | 20 0 13 8,520 17,568 70,500 1,190

My 10.92 9.33 8| 2,020 27 0 183 11,300 64,196 | 299,800 1,050

June | 12.3h4 9.69 | 30| 3,140 3 29.0 | 207 12,300 53,546 | 241,000 1,310

| Jwly | 11.98 9.08 1| 2,k80 30 0 365 22,500 31,786 | 118,500 4,840

Aug. 10.50 9.15 11 358 14 26.4 81.2 4,990 29,318 | * 99,400 4,990

Sept. | 11.17 9.20 | 25| 1,630 1 245 179 10,700 33,577 | 119,200 1,760

Oct. | 10.33 2 280 23" 15.6| 99.7 6,130 11,015 42,800 1,620

Nov. | 10.16 9.32 | 23 153 15| . 9.5 3.7 2,130 2,075 5,840 11.5

Dec. 10.60 29 298 18 9.6 20.4 1,260 4,652 12,900 1,050

Yearly| 12.34 3,140 0 154 111,680 276,461 | 1,079,340 43,965.

% Eatimated * Partly Estimated

& The aversge, maximm and minimm discharges for January through August are-for the period 1939-1943.



u WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT COUNTY LINE STATION

DESCRTPTION:  Water-stage recorder and cable with sit-down cable car equipped for winch and heevy weights
located 0.8 mile downstresm from the El Paso-Hudspeth county line. This geging station 1s on the rectified
channel of the Rio Grande, 47.3 river miles below the American Dem at E1 Pamo, Texas. The zero of the gage
is 3,547.59 feet above mean see level, United States Coast and Geodetic Survey datum.

RECORDS:  Based upon 78 meter measurements during the year. 53 by the United States and 25 by the Mexican
Section. Computetions by shifting channel methods. 1943 records good. Records availeble: January 1, 1938
to December 31, 1943. Monthly records 1938-1943 will be found elsewhere in this bulletin.

REMARKS: Reservoirs, diversions end drainage returns above this station completely modify the river flow.
EXTREME FIOWS: The greatest flow since Janusry 1, 1938, occurred May 19, 1942, with a gage height of 8.66

fest and a flow of 6,340 second feet. The lowest flow since January 1, 1938, occurred March 5, 1939 with
a gage height of 2.23 fest and a flow of 44.3 second feet.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 324 269 Ly koo b1t 3h0 1,830 239 268 465 k17 360
2 304 298 513 327 391 335 1,800 262 51 k79 353 359
8 254 303 kg7 311 478 269 1,120 275 333 50k 251 352
4 28k 337 181 273 473 2h) 1,000 255 hog g 191 289
5 367 351 | keh 359 393 2ko 810 232 425 346 169 213
6| 365 348 k32 522 377 288 | 1,330 218 519 362 1 184
7 359 291 Ly 343 328 |, 391 905 205 256 340 159 268
8 | 367 248 ] 293 53k 299 637 213 267 320 ‘208 273
9 3hl 248 ko7 376 359 246 51k 3h2 227 290 188 295
10 346 397 399 312 230 233 331 390 184 278 183 300
11 316 377 298 57 303 239 300 W32 203 21 171 306
12 309 358 238 32 438 304 340 316 219 326 150 311
13 343 326 178 282 389 585 k76 264 230 358 148 299
14 316 279 -327 326 343 Ik 290 217 205 291 139 272
15 307 272 249 266 A2k 532 270 269 223 295 138 287
18 301 229 368 236 360 319 309 3h1 250 272 153 270
17 350 187 288 256 h23 268 749 292 312 251 186 255
18 30l 346 276 265 340 238 455 27h 222 287 240 258
19 293 336 275 603 245 2l 597 2ky 241 291 215 260
20 303 331 |. 258 538 209 319 618 242 232 299 289 232
21 288 355 298 374 203 b3 637 255 256 319 489 198
22 2712 359 385 519 | . 21k 23k 543 283 282 317 531 202
‘28 275 389 360 169 433 224 3k 363 349 253 601 254
24 278 369 295 528 60k 22k 355 27h | * 806 | . 349 £02 255
25 2lig 391 268 41 365 215 Leo 363 |*1,380 Ls9 509 287
26 312 400 258 4oz 292 220 562 434 | 1,240 370 364 208
27 319 428 207 330 205 279 291 305 700 326 kol 2L3
28 282 421 270 373 228 654 3h2 229 518 259 501 27
29 243 ] 367 233 713 306 289 600 218 485 308
30 202 396 332 382 | 1,710 255’ 439 522 470 458 kog
31 227 323, k15 239 296 Lol 381
Sum| 9,263 11,632 11,263 9,057 10,588 8,679
9,403 - 10,780 11,008 19,105 12,129 9,030
1943 Period  1938-1943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet

Month Feet High Low Second - —
High Low Day Day Feet Acre Feet Average Maximum Minimum
Jan. 3.71 2.97 | -4 458 30 153 303 18,700 16,017 20,000 11,300
Feb. 3.67 2.79 | 2k 60k 17 156 331 18,400 18,155 47,900 7,360
Mar. 3.82 2.89 | 1 52 13 158 38 21,400 16,597 38,900 6,370
Apr. 175 3.00 | 25| 1,680 30 253 388 23,100 26,373 84,200 7,870
May k.72 2.70 | 8] 1,230 21 154 355 21,800 62,623 303,000 6,980
June 5.66 2.86 | 30| 2,780 25 202 375 22,300 55,070 239,000 6,870
July 5.51 2.93| 1| 2,610 27 187 616 37,900 145,017 140,000 11,k00
Aug. 3.86 2.86 | 23 619 7 193 292 | 18,000 39,683 123,000 15,500
Sept. L.50 2.81 6| 1,680 10 174 Lok 24,100 18,048 140,000 8,290
Oct. 3.65 2,96 | 30 652 11 216 342 21,000 25,633 61,400 11,200
Nov. 3.71 2.67 | 21 705 15 136 30L 17,900 15,038 20,400 8,230
Dec. 3.8 2.9k | 4 364 21 148 280 17,200 17,212 29,700 8,770
Yesrly| 5.66 2.67 2,780 136 362 | 261,800 | 385,466 [1,247,500 129,680

* Partly estimated.



WATER BULLETIN NUMBER 13 —INTERNATIONAL BOUNDARY COMMISSION 15
RIO GRANDE AT FORT QUITMAN STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car equlipped for winch and heavy.weights
located on the rectiffed Rio Grande chennel 1.5 miles below 0ld Fort Quitman, and 81.1 river miles below
the American Dem at El Peso. The zero of the new gage is 3,450.57 feet, U.S5.C.& G.S. datum. See Water
Bulletin No. 7 for a gage history of this stetion.

RECORDS: Based upon 78 meter measurements during the year, 53 by the United States and 25 by the Mexican
Section. Computations by shifting cheannel methods. 1943 records good. Records availsble: Jammary 1923 to
December 194%. Careful estimates covering all months in the period 1889-1923, are shown in Weter Bulletin
No. 12. Monthly records .1889-1943 will be found elsewhere in this bulletin.

REMARES: Reservoirs, diversions and drainsge returna above thias station, caompletely modify the river flow.

COMPARATIVE FLOWS FROM RECORDS #: Momentary Peak: Max., sbout June 20, 1905, 17,000 sec. ft. This is
the greatest flow in the last 115 years. Oee pages 71 and 72 of Water Bulletin No. 8 for the magnitude and
aversge frequency of flocds in the period 1828 to 1938. Min., frequently dry prior to Jamuary 1915.¥*
Average Dally: Max. June 20, 1905, 17,000 sec. £t. &; Min., frequently dry prior to Jamuary 1915.

Aversge Monthly: Max. May 1942, 5,030 sec. ft.; Min. Frequently dry.

Aversge Yearly: Max. 1905, 2,140 sec. ft.; Min. 1902, 42.4 sec. ft.
Average of Two Successive Years: Mex. 19051906, 1,650 sec. ft.; Min. 1899-1900, 83.§ gec. ft.
Average of Three Successive Years: Max. 1905-1907, 1,800 sec. ft.; Min. 1900-1902, 131 ~ sec. ft.
Average of Four Successive Years: Max. 1904-1907, 1,460 sec. ft.; Min. 1899-1902, 111 sec. ft.
Aversge of Five Successive Years: Max. 1903-1907, 1,350 sec. ft.; Min. 1898-1902, 211  sec. ft.
Average of ~Ten Snccessive Years: Max. 1903-1912, 1,150 mec. ft.; Min. 1931-1940, 2Lk  sec. ft.

Aversge of Fifty-five Years: 1889-1943, 585 sec. ft.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
Day | Jan. Feb. March April May June July Aug, Sept. Oct. Nov. Dec.
1| hoo 293 118 137 171 388 2,250 70.4 158 622 350 2
2| 431 253 632 156 203 355 1,580 69.8 149 545 3k5 340
8 | hoe 276 | 535 131 247 346 1,410 73.8 1 671 312 292
4| k2o 2l 508 162 261 237 1,170 75.6 230 561 296 227
5| U463 253 5k6 157 205 186 934 b1.s5 389 a7 270 222
6| w3 268 4hg 2kp 267 178 937 30.1 566 46k ol 243
7| 31 226 k78 271 269 301 1,080 26.0 243 467 226 270
8| Lol 177 586 133 265 346 832 25.8 181 lrud 270 306
9 | Loy 188 k6o  |* 123 702 217 596 33.5 16k 433 239 286
10 | ko1 293 48k 170 241 208 Los 67.8 1k b7 230 29k
11 | 317 372 3ko 211 252 279 382 127 131 389 220 291
12 | 309 342 280 550 212 284 352 17h 152 345 17k 263
13 | 372 |2 306 273 234 370 565 372 56.3 195 k29 165 271
14 | Lol [z 309 375 179 275 885 2lg 32.4 201 388 158 232
15 | 362 |® 293 351 146 236 ksl 156 50.5 166 356 150 220
16 | 362 (" 276 450 80.0 | 239 405 107 59.1 177 391 139 213
17 | 260 |® 260 348 52.7 | 355 38k 351 119 307 349 168 21k
18 | 247 247 267 125 290 307 501 64.3 323 355 229 231
19 | 293 382 181 2kl 214 201 468 33} 292 367 273 227
20 | 362 276 164 304 85.7 | 299 439 38.% 306 364 297 221
21 [ 326 334 173 295 80.6 L3 412 Y 247 343 325 201
22 | 309 33k 270 281 131 308 y25 93.8 273 341 372 208
23 | 253 421 267 243 271 159 325 323 323 320 2 209
24 | 260 309 231 303 518 83.2 28k 134 702 358 k54 207
26 | 220 372 155 814 360 9k.0 358 68.4 | 1,179 350 393 205
26 | 247 317 127 707 294 8k.2 645 172 1,27k 319 339 189
27 | 285 392 85.1 343 239 119 271 190 1,055 317 353 193-
28 | 260 511 55.7 264 209 278 278 96.8 700 307 422 191
29 | 326 138 245 322 589 245 79.1 760 297 431 206
30 | 293 276 167 349 (1,160 173 137 667 297 435 276
31| 247 219 750 ok.3| 264 kog ) 305
Sum 8,547 7,509.7 10,1k2.4 2,876.9 12,495 7,665
10,546 10,121.8 $,073.3 18,101.3 11,795 8,725
1943 Period 1924-1943
Extreme Gage Extreme Second Feet Average| Total Acre Feet
Month Feet High Low Second
High Low | Day Day Feet | Acre Feet | Normal Maximum | Minimum
Jan. 2.85 1.87 | 13| 1,150 18| 87.5 | 340 20,900 12,842 20,900 5,370
Feb. 2.87 1.82 | 11 1,190 T Tk 305 17,000 14,366 50,100 3,510
Mar. 2.91 1.52 2 816 28 39.6 326 20,100 12,607 38,900 1,090
Apr. 3.75 1.67 | 25 1,700 17 28.9 250 14,900 15,991 77,000 1,200
My 3.65 1.65 | 9| 1,1B0 21 | 61.0 | 293 18,000 30,669 | 309,000 880
June .75 1.49 | 30 | 2,110 26 | 64.3 | 338 20,100 27,886 | 240,000 3,630
July 5.60 1.4 1 2,840 16 65.1 | 584 35,900 26,876 140,000 4,300
Aug. | 2,78 1.30 | 23 526 20| 17.7 92.6 5,690 33,863 |* 127,000 bh30 |,
Sept. 4.4 1.86 | 26 1,550 1 99.0 393 23,400 38,614 147,000 6,980
Oct. 2.92 2.05 | 1 677 30 | 217 403 24,800 24,780 66,500 k,520
Nov. 2.84 2.03 | 23 535 16 | 128 291 17,300 15,991 2k,500 14,990
Dec. 2.97 2.10 | 31 L 2 22| 15 2kt 15,200 16,596 31,000 5,640
Yearly| 5.60 1.30 | 2,8% 17.7 | 322 233,290 | 271,081 |1,270,%0 | 102,420

* Partly estimated. # Including estimated records. ¥** Elephant Butte Remervoir closed Janusry 1915.
& Estimated from peak flow at El Peso and Upper Presidio. ¥ Retimated.



16 WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT UPPER PRESIDIO STATION

DESCRIPTION: Water.stage recorder and cable with sit-down cable car equipped for winch and heavy welighte
located 7.8 river miles above the confluence of the Rio Conchos and sbout 10 miles northwest of the towns
of Presidio, Texas, and 0)inaga, Chihuahue, and 285.7 river miles below the American Dam at El Paso,Texas.
Zero of gage 1s 2,579.82 feet above mean sea level, United States Coast and Geodetic Survey datum.

RECORDS:  Based on 51 meter measurements during the year. Computations by shifting chamnel methods. 1943
records good. Records available: April 1900 to March 1914; September 1919 to March 1920; Januery 1927 to
December 1943. The records formerly published for the period, August 1923 to December 1926, were found to
be erronecus. Careful estimates covering all the months when dependsble messured records were not avail-
able in the period 1889-1926, are shown in Water Bulletin No. 12. Monthly records 1889-1943 w11l be found
elsevhere in this bulletin.

REMARKS: Reservoirsa in the United States, as well as many irrigetion diveraions and dralnsge returns in the
United States and Mexico, completely modify the river flow.

COMPARATIVE FLOWS FROM RECORDS: Momentary Pemk: Mex. &: June 12, 1912, 15,200 sec. ft. From local testi-
mony of flood heights, this is The greatest flow In the past 52 years or longer. Min., sometimes dry. See
pages 71 and 72 of Water Bulletin No. 8 for the magnitude and average frequency of floods during the pre-
vious periods of record. On May 26, 1942, a gage height of 10.57 feet was reached with a flow of 5,160
sec. ft. The level of this river surface was the highest reached during the years 1923-1943, inclusive.
According to local testimony, this is the highest level reached in the past 52 years or longer. The detum
of the gage in 1912 is unlmown. !

Average Daily &: Max. June 12, 1912, 15,200 sec. ft.; Min. sometimes dry.
Average Monthly $: Max. June 1912, 10,150 sec. ft.; Min. sometimea dry.

Average ~Yearly ¢: Max. 1907, 1,970 sec. ft.; Min. 193%, 75.0 sec. P£t.
Average of Two Successive Years ¢: Max. 1906-1907, 1,560 sec. ft.; Min. 1899-1900, 125 sec. ft.
Average of Three Successive Years ¢: Max. 1905-1907, 1,690 sec. ft.; Min. 1900.1902, 152 sec. ft.
Average of “Four Successive Years ¢: Max. 1905-1908, 1,380 sec. ft.; Minm. 1899-1902, 1bl}  gec. ft.
Aversge of Five Successive Years ¢: Max. 1905-1909, 1,240 sec. ft.; Min. 1933-1937, 188 sec. ft.
Average of Ten Successive Years ¢: Mex. 1905-191%, 1,080 sec. ft.; Min. 1931-1940, 213  gec. ft.
Average of Fifty-five Years ¢: 561 sec. ft.
Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan. Feb. March April May June July Avg. Sept. Oct. Nov. Dec.
1| 450 349 377 156 221 192 871 197 13.5 77 255 ko3
2| b 352 380 151 181 192 | 1,500 170 hURN 672 239 k10
8| k3 Bhly 438 179 172 344 | 1,600 142 16.8 592 28k ko6
4| koy 338 432 165 11 212 | 1,350 103 . 17.1 548 307 405
6| M7 3l 517 |2 146 129 242 | 1,520 80.3 15.6 532 288 375
8 | hos 343 4o8 [ 1kl 134 251  |*1,050 65.5 15.1 |* 692 266 361
7| 397 | 332 502 (% 134 142 21k |+ 877 50.3 1k |® 555 252 339
8 | 7k 329 534 117 153 184 873 67.8 4.6 |2 L79 2i3 345
9 | k8y 33l 485 115 157 180 922 55.0 15.2 |* Lok 235 313
10 | 458 316 493 113 158 193 819 by k1.5 417 232 551
11 Ls2 293 562 113 154 221 668 35.0 Lk.9 426 232 757
12 | U39 301 506 116 313 197 |* 580 29.6 35.7 Loz 243 392
18 | k30 312 499 106 254 182 [t 553 28.0 25.3 Log 243 345
14 109 367 Lhé 99.2 183 77 |2 530 27.9 22.2 hot 245 332
15 | 381 388 Lol 150 153 s5hk2  [* uB6 25.7 18.6 372 238 319
16 | 372 384 361 199 167 1,140 665 2k .0 15.8 koo 224 308
17 | 381 360 308 155 173 682 660 28.0 13.3 391 210 289
18 392 336 Lo3 131 157 ik L86 34.8 11.6 361 202 275
19 | 378 308 380 112 1ko 361 620 26.1 15.2 341 200 o277
20 | 372 260 363 108 151 309 586 23.1 19.7 338 198 o272
2l [ 369 285 | * 283 104 196 208 |[* 608 17.1 19.5 334 198 269
22 | 352 383 | & 254 104 389 Luh |2 b53 1h.6 38.0 309 218 273
28 | 35k 369 |t 223 110 614 239 |[* 360 13.8 87.2 280 232 271
24 | 377 |- 361 210 157 270 |7 210 356 13.9 | . 776 265 2ks5 326
25| 375 379 2k 160 212 |* 723 345 1k.0 668 279 297 286
26 | 365 390 238 171 169 |* 24 483 12.6 k21 29k 392 278
27 | 360 38k 248 184 202 211 299 11.7 687 307 L4h6 273
28 | 354 377 216 299 332 235 255 11.8 |1,050 * 32k 432 o271
28 | 327 210 435 284 209 376 12.6 [1,220 * 299 387 266
80 | 319 192 316 231 191 279 13.k | 887 277 359 266
31| 338 1T 205 . 227 12.2 268 260
Sum 9,657 b,7h9.2 9,483 1,405.3 12,721 10,373
12,279 ’ 11,37k 6,546 21,257 6,253.9 8,02
: . 1943 Period  1924-:1943
Extreme Gage Extreme Second Feet Average| Tyl Acre Feet
Month Feet High Low Second -
High Low Day Day Feet | Acre Feet | Normal Maximum | Minimum
Jan. 1.34 63| 8 503 30| 315 396 2k, koo 12,012 2k, 400 ann
Feb. 1.03 45 | 22 417 21 278 345 19,200 |- 12,472 40,800 1,420
Max. 1.58 | - .04 | 22 582 31 162 367 22,600 | 10,638 39,100 285
Apr. 1.5 | - .43 | 29 57 1k 92.3 | 158 9,420 9,168 41,600 o]
May 345 - 25| 23| 1,180 5 123 211 13,000 23,569 240,000 0
June k35| - .ok | 16| 1,520 9| 178 316 18,800 | 22,318 216,000 830
July 5.57 .27 2 1,960 31 225 | 686 42,200 27,827 156,000 13.3
Aug. 26| -1a1 1 222 31 10.8 45.3 2,790 | 38,105 133,000 2,170
Sept. .80 -1.22 | 24| 1,690 10 1.9 | 208 12,400 | b1,970 |* 151,000 3,150
Oct. 3.60 Ay | 6] 1,200 31 264 kio 25,200 | 32,992 105,000 0
Nov. 1.16 o7 | 26 453 20 191 268 16,000 16,166 34,500 0
Dec. 3.3k 34 | 11 1,120 31 256 335 20,600 15,281 30,900 37k
Yearly 5.57 | -1.12 1,960 10.8 | 313 226,610 | 262,518 | 1,176,700 54,315

" Egtimated. * Partly estimated. & Since dally records began in 1900. ¢ Beginning with 1889.



WATER BULLETIN NUMBER [3—INTERNATIONAL BOUNDARY COMMISSION 17

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA

DESCRIPTION: The Rio Conchos enters the Rio Grande 3.7 mliles above the International highwey bridge between
Presidio, Texas, and OJinaga, Chihuahua, 2.0 miles above the ILower Presidlo geging station on the Rio
Grende, 7.8 miles below the Upper Presidlo geging statlon on the Rio Grande, and 293.5 river miles below
the American Dam at El Paso, Texas.

RECORDS: Based on dlscherge records of the Rio Grande at Upper Presidic and Lower Presidio stations: and es-
timated irrigation diversions and arroyo inflow between these two stations. 1943 records good. Records
available: May 1500 through 1913, and Msy 1932 through 1943. The rgcords for the past years, 1924 through
April 1932, published in Water Bulletin No. 7, and the records published in Water Bulletin No. 6 for the )
years 1924 through 1926, have been found to be .in error. Careful estimates covering =all the months when
dependable measured records were not availsble in the period 1896-1926 are shown in Water Bulletin No. 12.
Monthly records 1896-1943 will be found elsewhere in this bulletin.

REMARKS: The Boquilla storage reservolr, as well as diversions for irrigation in the Rio Conchos baein,
greatly modify the river flow. The Colina reservoir with 21,500 acre feet capacity and s meximm surface .
area of 1,160 acres, located about 10.5 miles downstreem from Boquilla Dem, and the Rosetilla reservoir,
located ahout 52.7 miles farther downstream, with a capacity of 15, 400 mcre feet end a maylmm surface
area of 840 ecres, ere used for power development only. The daily river flow mey be modified by these res-
ervoirs but, except for evaporation, the monthly flow ia not. Power generation facilities #: Boquille
14,647 K.W., Colina, 3,620 K.W., Rosetilla, 5,150 K.W. : '

COMPARATIVE FLOWS FROM RECORDS: Momentery Peak: Max., September.ll, 1304, 162,000 sec. ft. This is the
largest flow from the Rio Conchos for the past 115 years or longer. See pages 71 and 72 of Water Bulletin
No. 8 for the megnitude and average frequency of floods from the Rio Conchos since 1828. Min., May i,
1904, 3.0 sec. ft. The second lowest recorded flow was 19.0 sec. ft. which occurred on August 18, 1937.

Average Daily ©: Max. Sep. 11,190k, 148,900 sec.ft.; Min. May 14,190k, 5.0 sec. Tt

Average Monthly ©: Max. Sep. 190k, 24,540 sec.ft.; Min. May 1902, 11.0 sec.ft.

Average ~Yearly ¢: Mex. 191k, 3,720 sec.ft.; Min. 1922, 348 sec.ft.
Average of Two Successive Years ¢: Max. 1905-1906, 3,290 sec.ft.; Min. 1921-1922, 647 -mec.ft.
Average of Three Successive Years ¢: Max. 1904-1906, 3,210 sec.ft.; Min. 1935-1937, 917 amec.ft.
Average of ~Four Succeasive Years ¢: Mex. 190%-1907, 2,840 aec.ft.; Min 1934-1937, 901 see.ft.
Average of Five Successive Years ¢: Mex. 1904-1908, 2,540 sec.ft.; Min. 1933-1937, 1,090 gec.ft.
Average of Ten Successive Years ¢: Max. 1897 1906 2,030 sec.ft.; Min. 1928-1937, 1,250 gec.ft.

Average of Forty-eight Years ¢: 1,730 sec. ft.

1943 Period  1924-1943

Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second

High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. 27 1,520 | 2| 649 1,020 | 62,700 62,815 147,000 | 20,300
Feb. 18 1,420 | 20| 780 | 1,060 | 58,900 53,115 87,700 | 29,100
Mar. 11 1,600 | 31| 6k2 1,050 | 64,600 47,575 80,800 | 20,900
Apr. 3 764 | 21| 263 408 | 24,300 36,738 79,700 5,000
May 23 1,160 9| 189 458 | 28,200 45,042 118,000 3,950
June 15 5,100 8| si7 789 | 46,900 50,602 91,900 8,720
July 24 9,060 | 311,280 3,000 | 185,000 97,760 502,000 | 15,800
Aug. 1 1,290 | 28| 1b3 39| 27,000 153,775 601,000 | 11,300
Sept . 30 9,860 | 20| 173 1,260 | Th,700 306,950 | 1,173,000 | 10,400
Oct. 1 9,590 | 31| 810 2,260 | 139,000 185,610 798,000 |  3k,600
Nov. 2 1,180 | 21| L39 622 | 37,000 66,595 110,000 | 29,000
Dec. 8 2,790 7| 398 88k | 5h,300 59,885 97,700 | 23,800
Yearly 9,860 143 1,110 | 802,600 |1,166,642 | 2,431,850 | 509,600

6 Beginning with 1900. ¢ Beginning with 1896. # Data from June 193k lssue of "Trrigacién en Mexico.

DEVILS RIVER STATION NEAR DEL RIO, TEXAS

Corrections to Records 1925 and 1937

The discharges for May 28, 29, and 30, 1925, were found to be in error as published in Water Supply
Paper 608. This error was due-to lack of meter measurements at high stages on which to base a reliable rat-
ing curve. The figures shown below for these three daye are based upon later reliable measgurements at high
stages.

The discharges for the dates in 1937 shown below and marked thus " are based upon estimated base flows
which have only a small mergin of error. It 1s now known that the discharges shown in Water Bulletin No. 7
for these dates were erroneous, the error being caused by faulty water stage records.

Doy 1925 1937 1925 1937
May March April May June May March April May June

1 341 367 312 " 350 510 19 35| ¥ 368 323 |2 328 (v %3]
2 341 371 | % 307 | ¥ 348 386 20 335 2 36L 366 |t 328 332
3 341 392 2 303 # 3k 350 21 335 * 360 367 |* 328 310
b 34 392 2 299 1 3k5 359 22 330 = 355 354 | 328 338
5 335 kol | %29k | ¢ 3hh 39k 23 34| 351 300 |¢ 328 346
6 335 kot -1« o 3h2 394 2L 47| 2 34y 361 [ 328 342
7 330 Loé 286 . |t 3k 340 25 353 ¢ 32 | 2 o359 (7 328 345
8 335 kog 301 | ¢ 339 458 26 47|t 338 | * 358 |* 328 331
9 341 388 303 337 1,100 27 . 378 & 333 | r 356 |7 528 333
10 347 386 - 321 | ¥ 336 703 28 ¥ 2,810 ¥ 329 [ ¥ 355 |* 328 322
11 353 378 331 | M 334 504 29 ¥107,700| * 325 | £ 353 % 2,310 322
12 335 379 380 * 333 507 30 * 50,200 & 320 | & 352 1,240 326
13 330 400 366 |t 331 228 31 10,100 * 316 568

14 324 # 390 387 ¥ 330 355

15 32k | " 386 356 328 367 | |Totals  ¥179,953 *11,431 10,104 *13,k67 11,922
16 3ok | 2381 352 | % 328 329 Av. S.F. 5,800 369 357 L3k 397
17 330 | * 377 35k | 2328 | v 330

18 335 Y 373 371 ¢ 328 ¥ 330 Acre Feet (356,900 | 22,700 | 20,000 | 26,700 | 23,600

L Estimated. * Partly estimated.



18 WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT LOWER PRESIDIO STATION

DESCRIPTION: Water-stage recorder and cable with ait-down cable cer equipped for winch and heavy weights
loceted mbout 1.70 mlles above the international highwey bridge between Presidio, Texea, and OJinaga,
Chihuahua, 2.0 miles below the confluence of the Rio Conchos with the Rio Grande, and 295.5 river milea
below the American Dam at El Paso, Texas. Zero of gage is 2,556.42 feet, United States Codst and Geodetic
Survey ses level datum. .

RECORDS: Based on 50 meter measurements during the yeer. Computations by shifting chamnel methods. 1943
records good. Recorde available: May 1900 through March 1914; Jamuary 1924 through December 1943. The
record published in Water Bulletin No.7, page 44, for the period Jamary 1924 through April 1932 was found
to be erroneous. Careful estimates covering all months when dependable measured records were not avall-
able in the period 1896-1926 are shown in Water Bulletin No. 12. Monthly records 1896-1943 will be found
elsevhere 1n this bulletin.

REMARKS:  Station moved to its present location on June 14, 1932. Previously it was located 11.1 miles far-
ther downetresm end .4 mile above the Alamito Creek confluence. See Water Bulletin No. 1 for description
of the old station. -Reservolrs in the United States, alsc Boquilla, Colina, and Rosetilla reservoirs om
the Rlo Conchos, %e well as many lrrigation dlversions and drainage returns in the Unlted States and Mex-
ico, greatly modify the river flow.

COMPARATIVE FLOWS FROM RECORDS: Momentary Pesk: September 11, 1904, 162,000 # second feet; Min. May 1k,
190%, 3.0 second feet. See pages 71 and 72 of Water Bulletin No. 8 for the megnitude and average frequen-
cy of floods since 1828.

Average Daily &: Max. Sep. 11,190k, 149,200 sec. ft.; Min. May 14,190k, 5.0 sec. ft.

Average Monthly @: Max. Sep. 1904, 24,870 sec. ft.; Min. May 1902, 11.0 sec. ft.

Average Yearly @: Max. 1906, . 4,870 sec. ft.; Min. 1922, 756 sec. ft.
Average of Two -Successive Yeara ¢: Max. 1905-1906, 4,850 sec. ft.; Min. 1939-1940, 982 sec. ft.
Average of Thres Successive Years ¢: Max. 1905.1907, L4,460 sec. ft.; Min. 1934-1936, 1,090 sec. ft.
Average of “Four Successive Years ¢: Max. 1904.1907, 4,230 mec. ft.; Min. 193L-1937, 1,070 sec. ft.
Average of Five Successive Years ¢: Max. 1904.1508, 3,740 sec. ft.; Min. 1933-1937, 1,270 sec. ft.
Average of ~Ten Successive Years ¢: Max. 1905-191%, 3,100 sec. ft.; Min. 2928.1937, 1,490 sec. ft.
Average of Forty-eight Years ¢: 2,250 sec. ft. ’

Mean Daily Discharge in Second Feet 1943 — Annual and. Period Summary
Day| Jan. Feb. | March April May June .IulyJ Aug. Sept. Oct. Nav. Dec.
111,300 | 1,k90 1,250 818 502 875 5,450 1,340 335 7,130 | 1,110 | 1,1%0
2| 1,160 | 1,540 1,290 878 435 918 | 4,250 | 1,070 [50] 5,340 | 1,160 932

1,240 | 1,500 | 1,4k0 886 110 979 | 5,230 | 1,170 375 | k4,320 | 1,140 976
1,270 | 1,500 | 1,540 725 Lo 973 | 4,650 961 327 | 3,700 ol 869
1,320 | 1,520 1,620 652 k25 967 4,740 738 419 3,610 957 922

8
4
5
g 1,330 | 1,330 | 1,650 609 395 877 | 4,560 769 467 | 3,270 gko 858
8
9

1,430 | 1,450 | 1,780 586 376 916 | 4,710 645 467 | 3,090 919 50
1,520 | 1,500 | 1,730 539 364 762 | 4,260 717 535.| 2,700 917 | 1,560
1,460 | 1,320 | 1,840 ko8 363 84k | 3,380 508 %27 | 2,310 758 986

10 | 1,580 | 1,390 | 1,890 488 373 931 | 2,880 537 371 | * 2,510 893 921
11 | 1,600 | 1,k00 2,010 466 433 1,260 2,630 473 353 2,040 747 | 1,510
12 [ 1,330 | 1,410 | 1,960 463 509 | 1,010 [ 2,400 432 315 | 2,350 742 | 1,340
18 |*1,370 | 1,260 | 1,870 4 512 847 | 2,190 382 275 | 2,300 681 | 1,230
14 (1,280 | 1,320 | 1,660 Yo7 485 873 | 2,0% 329 253 | 3,310 668 | 1,190
16 1,190 | 1,h00 | 1,560 441 597 | 1,9%0 | 1,980 291 2k | 3,410 | 1,000 | 1,530
16 (%1,140 | 1,460 1,610 50k 738 2,390 1,960 251 223 3,200 993 | 1,590
17| 1,300 | 1,k90 1,380 435 788.( 1,740 2,030 21 209 2,900 939 | .1,630
18 | 1,580 ) 1,560 1,550 %06 699 999 2,210 375 294 2,390 852 | 1,160
19 | 1,580 | 1,310 1,510 387 737 889 1,980 376 199 2,510 905 | 1,450
20 | 1,300 1,140 1,430 376 805 1,080 2,870 359 201 2,340 716 | 1,330
21 { 1,180 | 1,200 | 1,240 405 899 (% 1,210 | 3,540 326 198 | 2,050 34 | 1,280
22 | 1,460 | 1,4k0 1,170 khé 1,350 | & 1,k30 |* 5,970 293 201 1,940 930 | 1,140
23 | 1,430 | 1,420 1,160 416 | 1,660 |* 1,030 |* 7,160 215 | * 254 1,520 8k6 [ 1,160

24 | 1,380 | 1,430 | 1,080 615 872 808 |* 7,450 243 | ® 976 | 1,830 781 | 1,610

256 | 1,400 | 1,420 | 1,050 721 681 |* 1,080 | 5,990 219 [ ® 1,150 | 1,790 690 | 1,350
26 | 1,610 | 1,400 | 1,000 577 552 958 | L,220 20k | % 2,650 | 1,700 977 | 1,320
27 | 1,680 | 1,W30 956 569 739 908 | 3,260 209 | * 4,690 | 1,730 971 | 1,220
28 | 1,650 | 1,280 970 568 772 | 1,160 | 2,530 173 | 7,850 | 1,7h0 982 | 1,140
29 | 1,600 923 720 845 | 1,270 | 2,480 256 | 8,8%0 | 1,370 929 | 1,290
80 | 1,90 903 643 970 | 1,090 | 2,500 262 | 10,450 [ 1,250 906 | 1,270
31 | 1,620 899 906 2,430 | 263 1,230 1,110
Sum 39,330 16,705 33,014 14,783 82,880 37,764
43,870 43,921 20,604 113,920 43,894 26,707
. 1943 Period  1924-1943

Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second

High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. 3.19 2.4 | 27 1,880 2| 1,090 | 1,420 | 87,000 74,820 16k,000 30,400
Feb. 3.07 2.39 | 18 1,760 | 20 1,070 | 1,400 | 178,000 65,580 99,700 33,900
Mar. 3.40 2.2 | 11 2,170 | 31 812 | 1,k20 | 87,100 58,180 89,400 21,200
Apr. 2.27 1.55 3 935 21 365 557 | 33,100 45,208 84,100 4,60
May 3.57 | 150 | 23 2,300 9 341 665 | 10,900 68,448 270,000 3,660
June 5.41 2.02 | 15 5,330 8 72k | 1,100 | 65,500 72,572 267,000 9,250
July 6.96 311 | 24| . 9,k00 | 31| 1,510 3,670 | 226,000 12k,565 564,000 23,900
Aug. 3.11 1.56 1 1,520 28 161 k17! 29,300 191,345 675,000 | 29,300
Sept. 7.99 1.5k 30 11,000 20 194 1,k60 87,100 | 348,925 | 1,324,000 17,000
oct. T.45 2.97 1| 10,300 | 31| 1,080 | 2,670 | 16k,000 | 218,635 864,000 41,000
Fov. 3.29 2.45 2 1,420 | 21 657 890 | 53,000 82,715 141,000 37,800
Dec . %.05 2.58 8 3,120 7 732 | 1,220 | Th,900 | 75,155 116,000 31,400
Yearly| 7.99 1.50 11,000 . 161 | 1,k20 (3,025,900 |1,k26,206 3,466,700 | 662,700

* Batimated. #* Partly estimated. # Revised on account of better data after the 1938 flood.
@ Beglnning with 1900. ¢ Beginning with 1896.



WATER SULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION 19
ALAMITO CREEK STATION NEAR PRESIDIO, TEXAS

DESCRIPTION: Water-stage recorder, about 1,800 feet above confluence with the Rio Grande, end six miles
below Presidio, Texas, and OJjinaga, Chihushua. This creek enters the Rio Grande .4 river mile below the
lower end of the Presidic Velley and 306.9 river milees below the American Dem at El Paso, Texes. Zero of
gage 18 2,541.42 feet above mean sea level, United States Comst and Geodetic Survey da‘tum

RECORDS: Based upon & rating curve, the high points of which are determined by alope-area calculations and
the medium and low points of which are determined by meter measurements; also, upon numerous estimates by
the hydrographer at low flow. Computations by shifting channel methods. 1943 records fair. Records avail.
ab, January 1, 1932 to December 31, 1943.

REMARKS: The flow of thia Bpring-fed creek 1s modified by a emall irrigation reservolr (San Estaban) 10.5
miles gouth of Marfa and by irrigation diversions for about 805 acres of lend below the reservoir. The
low flow la ateady, being from springs. The high flow is erratic, being frdém storms. The dralnage ares
above this station is 1,504 square miles, all in the United States, L6l squere miles of which are sbove
San Eateban Dam and 1,045 square miles below it.

"EXTREME FLOWS: The greatest recorded flow occurred July 20, 1937 with a gage height of 5.33 feet and & flow
of 9,670 second feet. The lowest recorded flow was .87 second feet on several days in 1932. On June 28,
1941, a gage height of 6.68 feet was recorded with a flow of 9,550 second feet. On October 2, 1932, back-
water from the Rio Grande caused a gege helght of 8.33 feet. This ie the higheat recorded gage height.

CORRECTION In Water Bulletin No.l4 the August and the anmmal total ac. £t. for 1934 were slightly erromeous.
They should be * 3,900 and * 6,397 ac. ft. respectively. For December 16, 17, 18, and 19, 1934 the daily
discharges should be 3.0 sec. ft. In Water Bulletin No. 7 the January total and the annual total ac. ft.
for 1937 were slightly erroneous. They should be 273 and * 16,576 ac. £t. respectively.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
Day| Jan. Feb. March April May June | July Aug. Sept. Oct. Nov. Dec.
1 k.5 3.5 3.5 3.k 3.0 k.0 25.5 k.0 3.0 Lol 3.0 3.5
2 k5 3.5 3.5 3.0 3.0 k.0 19.5 3.5 3.0 k.0 3.0 3.5
8| 45 35| - 3.5 3.0 3.0 k.o 3.0 3.5 7.5 k.o 3.0 3.5
4] b 3.5 3.5 3.0 3.0 k.0 92.1 | . 3.5 | 143 k.o 3.0 3.5
5| k.5 3.5 3.5 3.0 3.0 5.8 3.5 3.5 7.0 4.0 3.0 3.5
6| ks 3.5 3.5 3.0 s.q 391 3.5 3.5 6.5 k.0 3.0 3.5
7 ko0 3.5 3.5 3.0 3.0 4.0 3.5 3.5 3.5 3.5 3.0 3.5
8 3.5 3.5 5.5 - 3.0 3.0 5.1 3.5 3.5 3.5 3.5 3.0 3.5
91 35 3.5 3.5 3.0 3.0 Ls| 3.5 3.5 3.5 3.5 3.0 3.5
10| 35 3.5 3.5 3.0 3.0 k.0 3.5 3.5 3.5 35| 3.0 3.5
1 3.5 3.5 3.5 3.0 3.0 k.0 3.5 3.5 3.5 3.5 3.0 3.5
12 3.5 3.5 3.5 3.0 3.0 k.0 3.5 3.5 3.5 3.5 3.0 3.5
181 35 3.5 3.5 3.0 3.0 k.0 3.5 3.5 3.5 3.5 3.0 3.5
14| 3.5 3.5 3.5 3.0 3.0 27.7 3.5 3.5 3.5 3.5 3.0 3.5
15 3.5 3.5 3.5 3.0 3.0 5.0 53.4 3.5 3.5 3.5 3.5 3.5
16 3.5 3.5 3.5 3.0 3.0 59.6 | 221 3.5 3.5 3.5 3.5 3.5
17| 3.5 3.5 3.5 3.0 3.0 8.0 3.5 35 3.5 3.5 3.5 3.5
181 3.5 3.5 3.5 3.0 3.0 4.0 6.2 3.5 3.5 3.0 3.5 3.5
19 1 3.5 3.5 3.5 3.0 3.0 ko | 186 3.5 3.5 3.0 3.5 3.5
20| 3.5 3.5 3.5 3.0| 28.1 5.0 6.0 3.5 3.5 3.0 3.5 3.5
21 | 3.5 3.5 3.5 3.0 76.2 3.0 6.0 3.5 3.5 3.0 3.5 3.5
| 22 35 3.5 3.5 3.0 95.5 3.0 3.0 3.5 3.5 3.0 3.5 3.5
23 3.5 3.5 3.5 3.0 k.0 3.0 3.0 3.5 3.5 3.0 3.5 3.5
24 3.5 3.5 3.5 3.0 4.0 3.0 3.0 3.5 k.0 3.0 3.5 3.5
26 3.5 3.5 3.5 3.0 k.0 3.0 3.0 3.5 19.5 3.0 3.5 3.5
26 | 3.5 3.5 3.5 3.0 k.0 3.0 3.0 6.0 10.5 3.0 3.5 3.5
27 3.5 3.5 3.5 3.0 k.0 3.0 3.0 3.0 5.0 3.0 3.5 3.5
28 | 3.5 3.5 3.5 3.0 | 485 k.0 3.0 3.0 k.0 3.0 3.5 3.5
29 35 3.5 3.0 275 3.0 3.0 3.0 k.0 3.0 3.5 3.5
3 | 3.5 3.5 3.0 k.0 3.0 12.0 3.0 6.0 3.0 3.5 3.5
181 3.5 3.5 4.0 7.0 3.0 3.0 3.5
Sum 98.0 : 90.4 586.7 109.0 104.5 108.5
115.0 108.5 1,042.8 700.2 153.8 .98.0
1943 Period  1932-1943
Extreme Gage Extreme Second Feet Average|  Total Acre F
Month Feet High Low Second cre Tect

" High Low Day Day Feet | Acre Feet Normal Maximum | Minimum

Jan. 3.55 | £ 3.52 8 L.6 W 3.2 3.7 228 203 273 123

Feb. 3.56 3.53 | 12 5.0 | 27| 3.5 3.5 19% 186 234 11

Mar. 3.58 352 | 24 6.2 | 12| 3.2 3.5 215 200 270 123

Apr. 3.57 |$3.50 | 15 5.5 | 28| 2.6 3.0 179 256 43 119

May 5.8% 3.46 28| 6,950 $1 2.7 33.6 2,070 1,792 8,520 18k

June 5.53 4| 5,k00 {21 3.0 19.6 1,160 2,174 | * 6,360 206

July. hots | *271 | 16| 1,300 f 25| 3.0 22.6 1,390 2,992 6,650 2kg

Aug. 3.02 2.66 | 26 12.0 1| 3.0 3.5 216 4,136 16,330 216

Sept. | 3.55 2.58 N 90.0 50 3.0 5.1 305 4,190 19,600 179

Oct. | ¥ 2.8 |t2.75 1l* 5.0 |[f18| 3.0 3.k 207 2,733 19,200 157

Nov. 2.18 | ¥ 2.75 1 3.8 [$14| 3.0 3.3 194 281 807 119

Dec. 2,78 | ¥ 2.73 4 5.0 | %13 3.5 3.5 215 236 4o8 117

Yearly| 5.84 6,950 2.6 9.1 6,513 | 19,379 40,4k 6,397

" Estimated. * Partly estimated. % And other days.
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TERLINGUA CREEK STATION NEAR TERLINGUA, TEXAS

DESCRIPTION: Water-stage recorder and ceble with sit-down cable car located about 12 miles south of Terlin-
gua, Texss, 2.k miles above the confluence with the Rio Grande at the lower end of Sante Helena Canyon.
This recorder was moved 310 feet downstream December 28, 1939. Zero of gage 1s 2,192.01 *.5 fest above
mean sea level, United States Geological Survey datum. This creek enters the Rio Grande 371.6 river miles
below the American Dam at El Paso, Texas.

RECORDS: Besed upon 1 meter measurement and numerous estimates by bhydrographer at low flow, and the rating
curve, the higher points of which were determined by elops-area calculations end the medium and low points
of which were determined by meter measurements. Computations by ehifting channel msthods. 1943 records
fair, Records available: Jamuary 1, 1932 to December 31, 1943.

REMARKS: The flow of this spring-fed creek is modified by irrigation diversioms above the station. The low

* flow is steady, being from springs. The high flows are erratic, being from storms. On September 2, 1943,
the "A" freme at this station on the east side of the creek was washed away. The cable anchorage in the
rock hill end the gage well on the west side were undamaged.

EXTREME FLOWS: The greatest recorded flow-was on May 2%, 1935, when the extreme gage helght was 17.59 feet,
with a discharge of 34,900 second feet. The lowest flow recorded was on January 27 and February 3, 1935,
and June 17, 1939, when the discharge was .20 of a second foot. :

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
Day | Jan. Feb. March April May June July Aug. Sept. Oct. Nov Dec;ﬁ
1 2.5 f71.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| r25
2 2.4 1.5 1.5 1.5 1.5 1.0 1.0 2.0 | 165 2.0 25| 225
] 2.3 1.5 1.5 1.5 1.5 1.0 1.0 2.0 | 291 2.0 2.5 | 72.5
4 2.2 1.5 1.5 1.5 1.5 1.0 1.0 2.0 | 105 2.0 25| 2.5
5 2.1 1.5 1.5 1.5 1.5 1.0 1.0 2.0 3.0 2.0 25| n2.5
6 2.0 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 %25
7 2.0° 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | 125
8 1.9 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | *2.5
9 1.8 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| r2es5
10 1.7 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| *2.5
1 1.6 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 20| 25| r25
12 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | "2.5
13 15| 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | 2.5
14 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| #2.5
15 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| 2.5
16 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | "25
17 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | 125
18 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.5 | 125
19 1.5 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 25| 225
20 1.5 1.5 1.5 1.5 13.6 1.0 138 2.0 2.0 2.0 2.5 | *2.5
21 1.5 1.5 1.5 1.5 | 162 1.0 | ko5 2.0 2.0 2.0 25| 125
22 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.0 25| 22,5
28 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 3.0 2.0 25| 22,5
24 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 k.o 2.0 2.5 22,5
2 | 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 12.0 2.0 25| "25
26 1.5 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.0| 30.0| 225
27 1.5 1.5 1.5 33.7 1.0 1.0 2.0 2.0 2.0 2.0 58| 225
28 1.5 1.5 1.5 5.4 1.0 1.0 2.0 2.0 2.0 2.0 ko| 25
29 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.0 2.5| m2.5
30 1.5 1.5 1.5 1.0 1.0 2.0 2.0 2.0 2.0 25| *2.5
st 1.5 1.5 1.0 2.0 2.0 2.0 125 |
Sum k2.0 81.2 . 30.0 62.0 62.0 T 7.5
52.5 - 46.5 21h.1 602.0 619.0 107.3
. 1943 Period  1932-1943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low ° | Second .
High | Low Day Day Feet | Acre Feet | - Normal Maximum | Minimum
Jan. .64 .58 1 2.5 |%12 1.5 1.7 0% © 188 743 82.7
Feb. .62 57 (%1 1.5 |1 1.5 1.5 83.3 122 223 73.4
Mar. T3 57 (%1 1.5 (+1 1.5 1.5 92.2 176 - 489 2.4
Apr. 3.20 .67 27 580 1 1.5 2.7 161 1,561 15,500 55.1
May 5.00 .25 21| 1,400 {22 1.0 6.9 Loy 6,488 | * 26,000 117
June .26 2h %1 1.0 |1 1.0 1.0 59.5 9,567 54,800 59.5
July 4.30 21 980 41 1.0 19.%| 1,190 6,498 26,800 621
Aug.- $1 2.0 |$1 2.0 2.0 123 4,811 | * 26,680 123
Sapt.| 5.66 .30 31 1,900 $1 2.0 20.6 1,230 8,27k 24 600 203
Oct. $1 2.0 [$1 2.0 2.0 123 2,622 8,100 50.8
Nov. 2.05 26 30.0 | ¥ 1 2.5 3.6 213 478 |7 2,980 6k.9
Dec. 1| 2,5 |[#1|" 25| 2.5|% 15k '*EU 3,080 90.0
\Yiu‘ly . 5.66 1,900 1.0 5.5| 3,958.0| 41,209 | 105,807 3,958.0

! Egtimated. * Partly estimated. $ And other dsys.
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RIO GRANDE AT JOHNSON RANCH STATION

DESCRIPTION: Water-stage recorder and ceble with stand-up cable car, with wineh, located about 2 miles
above Johnson Rench, about 14 miles below Castolon, Brewster County, Texas and Santa Helena Ranch, Chihua-
hua, Mexico, and 392.9 river miles below the American Dem at El Pasc, Texas. According to adJustment of
1943, zero of the gage is 2,045.30 feot above mean sea level, United States Geological- Survey datum.

RECORDS: Based upon 13 meter measurements during the year. Computations by shifting channel methods. 1953
recorda fmir. Records available: April 1936 to December 1943.

REMARKS: The river flow at thils station 1s greatly modified by many irrigation diversions and drainege re-
turns and by large reservoirsa in the United States and Mexico.

EXTREME FIOWS: From high water marks 1t was determined that a stage of 24.6 Peet was reached October 3,
1932; the estimated discharge for thie stage was 97,000 second feet. The lowest flow to pass this station .
since records began was 23.1 second feet on June 6, 1938. :

Mean Daily Discharge in Second Feet 1943 -— Annual and Period Summary
Day| Jan. Feb. | March April —L May June July Aug. Sept. Oct. Nov. Dec.
1 |* 1,360|% 1,k60| 1,270(% 762 577 1,080] 1,350| 2,540 298 8,k60(% 1,360( o917
2 % 1,250(® 1,520 1,270(% 706 519 913 4,500|* 1,530 738 6,320 * 1,250| 988
8 |* 1,320{% 1,h20| 1,170 77 148 891  L,910(* 1,240 725 5,000| 1,290 987
4 [* 1,290 1,k0| 1,270 750 392 884 s5,k10(* 1,130 1,680 4,070/ 2 1,280 925
| 5 [* 1,310] 1,390/% 1,390 723 361 1,160 5,290[% 1,2%0 641 3,520( # 1,060 933
6 [x 1,350] 1,390[* 1,480 63k 377 or8| u,5ho[r 1,040 70k | 3,400* 989 890 |
7 |* 1,360 1,360|* 1,550 590 386 1,810 k,780|r 706 k82 3,000/ % 989 880
8 |* 1,360 1,310|* 1,590 560 371 1,000  h,hgo|® 742 506 2,910 939| 798
9 |* 1,380| 1,k20(* 1,700 539 3Lk 1,060 3,580% 671 516 2,520 974| 1,050
&\l‘,hho 1,280(* 1,660 ko8 | 320 | 1,000 3,050 % 663 575 2,300 879| 1,180
11 |* 1,4%0| 1,250|* 1,770 k55 | 320 970! 2,660(f 582 502 2,400 829 965
12 | 1,550| 1,290(* 1,8k0 Lo | 314 1,060 2,k30|t 516 k8o 2,000, 836| 1,370
13 | 1,390 1,290|* 1,890 i3 353 1,100| 2,260|% 459 479 2,140 749| 1,300
14 |* 1,360 1,290/*% 1,800 428 Y2 |» 957  2,060|%  3B8 k73 2,150 725| 1,310
15 [* 1,320 1,210b 1,620 53% | 51k |* Bo2|  2,360|* 335 472 2,580 709| 1,090
16 [* 1,400( - 1,300|* 1,5@ 873 435 1,490 2,650 288 428 2,980 778| 1,360
17 |* 1,290| 1,2ko|* 1,480 416 516 3,410 3,220 319 - 381 2,790 960| 1,480
18 |[* 1,240| 1,390|*% 1,520 438 653 2,190 2,180 262 377 2,710 1,010/ 1,530
19 [* 1,270| 1,3k0[* 1,340 Lok 637 1,230 - k,2h0 270 377 | ¥ 2,470 848| 1,350
20 |* 1,530 1,k60/* 1,450 378 581 933 3,110 274 381 |2 2,540 899 1,250
21 |* 1,500] 1,220* 1,h10] 362 | 1,120 | 1,270] 3,480 516|381 |% 2,300  Ba3| 1,390
22 |* 1,520 1,180{* 1,340 346 5,330 1,390 4,170 312 385 [ 2,080 690| 1,230
23 |* 1,310/ * 1,180/ * 1,200 346 | 1,670 1,270, 5,570 303 385 | ¢ 1,980 790| 1,280
24 |* 1,h00[ * 1,270 1,120 382 | 1,750 1,140 6,20 278 389 | ¥ 1,620 887, 1,090
26 |* 1,k400| & 1,290 1,570 ‘376 | 1,060 899 6,760 27% 1,990 |2 1,850 781&60
26 |* 1,340|% 1,310/2 1,120 515 785 853 5,280 262) 3,82ﬂ = 1,800 711 1,430
27 |* 1,hk00| 11,3107 1,050 617 651 1,110 k,010 27! 2,3k0 | * 1,730 828| 1,220
28 |* 1,590/ 1,350/% 985 630 587 887 3,060 248 k,gko [ ® 1,730 1,130 1,290
29 |* 1,620 929 485 | 1,330 1,120, 2,590 235 7,350 | % 1,78% 962| 1,1ko
30 |* 1,620 4 874 478 2,600 1,380 2,200 229 8,450 |2 1,590 927 1,100
81 |* 1,590 E 812| 987 2,hk0| 236 . T 1,340 1,20
Sum| 37,160 15,818 36,327 18,166 86,150 36&@
* 43,580 * 42,990 26,760 115,270 41,685 27,882
: 1943 Period - 1924-1943
Extreme Gage [ Extreme Second Feet Average |  Topal Acte Feet
Month Feet High | Low | Second
High Low Day Day Feet | Acre Feet-| ¢ Normal | ®Maximum B Minimum
Jan. 29 | * 1,620 #| 18 [* 1,240#p 1,410 | * 86,400 ° 73,632 86,400 35,900
Feb. 275 ® 2.6 | & 1,500 220 1,180 | 1,330 | 73,700 61,076 80,900 39,400
Mar. 3.54 2.05 |25 2,340 31 782 1,390 | » 85,300 56,008 85,300 31,100
Apr. 3.3k 1.29 |16 2,1k0 23 34 527 | 31,k00 b1,507 79,300 8,990
May 7.13 1.25 |22 9,620 12 314 863 53,100 74,908 240,000 19,900
June 5.35 1.9% |17 5,440 26 47 1,210 72,100 83,465 251,000 17,700
July 6.47 2.38 |19 7,980 1| 1,110 | 3,720 | 229,000 129,910 | 620,000 43,900
Aug. b.u7 Bk |1 3,830 31 227 586 | 36,000 193,008 | 485,000 36,000
Sept . 7.08 .98 |30 9,690 1 279 | 1,390 | 82,700 365,496 | 1,404,000 | * 59,800
Oct. 7.00 1 9,480 312 1,340 | 2,780 171,000 227,336 | 929,000 | * 75,600
Nov. 2.65 1.75 | 1 1,530 23 654 929 | 55,300 81,406 | 164,000 40,500
Dec. 2.85 1.88 | 9 1,680 9 The | 1,170 | 72,000 72,308 | 110,000 29,600
Yearly| 7.13 9,690 227 | 1,450 1,048,000 [41,460,060 | 3,461,4004 | 610,0004
? Eotimated. % Partly estimated. ¥ And other days. ¢ The monthly normals and the yearly

normal, maximm and minlmm from January 19211- to March 1936, Included in above teble were estimated
from Boquillas and Iower Presidio. @ The monthly maximms and minimms are for the period 1936 to
1943 only. # Mean daily.
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RIO GRANDE AT LANGTRY STATION, TEXAS

DESCRIPTION: Water-stage recorder and cable with stand.-up cable cer and winch, located at langtry, Texus ’
79.5 miles above. Villa Acufia, Coahuila, and 614.1 river miles below the American Dem at El Paso, Texas.
Zero of gage 18 1,091.69 feet above mean mea level, United States Coast and Geodetic Survey datum.

RECORDS: Bﬁsed upon 24 meter measurements during the year. Computations by shifting channel methods. 1943
records good. Records available: May 1900 to October 191i; December 1919 to March 1920; and January 1924 -
to December 1943. .

REMARKB: Iarge reservolirs and many irrigation diversions, and drainage returns in the United States and
Mexico, greatly modify the river flow.

EXTREME FIOWS: The highest recorded gage height was on June 18, 1922, when the extrems gage height was 56.9
feet; the estimated discharge for thiam stege from extension of the rating curve was 204,000 second feet.
The lowest flow ever recorded was in May 190k, with an extreme of 270 second feet. On pages 75 and 76 of
Water Bulletin No. 9 will be found a record of flood occurrences since 1864 at this station.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
fDay [ Jan. Feb. March April May Sune July Aug. Sept. Qct. Nov. Dec.
1| 1,890 | 1,930 1,690 1,370- 911 2,830 1,310 | * 2,150 558 8,340 | 1,970 | 1,3k0
2 | 1,790 | 1,860 1,680 | 1,330 814 | 1,850 1,940 |# 2,540 545 | © 9,000 | 1,730 | 1,300
3| 1,800 | 1,760 1,700 | 1,290 761 | 1,360 1,790 | * 2,630 532 | 8,170 | 1,620 | 1,260
4 | 1,660 | 1,800 1,600 | 1,2ho 781 | 1,390 | 5,370 2,220 773 | 6,510 | 1,580 | 1,230
5 | 1,690 | 1,750 1,620 1,200 832 | 1,290 |® 5,020 1,920 | 1,230 | 5,110 | 1,550 | 1,300
6 | 1,630 | 1,7h0 1,540 1,160 801 1,200 6,320 1,850 2,140 h,170 | 1,470 | 1,3%0
711,630 | 1,730 | 1,660 | 1,180 758 | 1,190 |* 5,650 | 1,630 | 1,680 |* 3,660 | 1,500 | 1,300
8| 1,650 | 1,730 | 1,740 | 1,180 728 | 1,530 |* 5,430 | 1,500 | 1,020 |* 3,320 | 1,360 | 1,280
9 | 1,660 | 1,750 | 1,810 | 1,100 707 | 1,550 |* 5,270 | 1,280 954 (¥ 3,050 | 1,320 | 1,220
10 | 1,730 | 1,650 1,850 | 1,050 970 | 1,780 4,750 1,140, 819 |¥ 2,800 | 1,320 | 1,210
11| 1,750 | 1,620 | 1,950 | 1,020 733 | 1,390 | 3,980 | 1,100 762 |* 2,760 | 1,280 | 1,140
12 | 1,820 | 1,710 | 1,920 972 T8 | 1,320 | 3,350 | 1,010 7he | 2,600 | 1,300 | 1,310
13 | 1,800 | 1,600 | 1,990 938 T09 | 1,290 |* 3,040 99k 742 | 2,630 | 1,260 | 1,390
14 | 1,8k0 | 1,620 | 2,060 890 712 | 1,180 | 2,850 959 742 | 2,440 | 1,210 | 1,270
15 | 1,880 | 1,640 2,160 837 1,670 1,380 6,860 | * 9ok 695 2,390 | 1,230 | 1,590
16 | 1,690 | 1,640 2,120 852 9ok | 1,10 | L,050 | 84k 678 | 2,420 | 1,160 | 1,520
17 | 1,670 | 1,600 2,020 827 771 1,200 [* 2,570 |* 778 675 2,580 | 1,140 | 1,500
18 | 1,820 | 1,570 1,890 1,360 847 1,220 3,730 |¢ 716 657 3,260 | 1,100 | 1,430
19 | 1,710 | 1,670 | 1,790 | 1,230 856 | 3,220 | 3,780 |* 681 636 | 3,020 | 1,130 | 1,630
20 | 1,560 | 1,690 1,770 902 825 2,740 3,920 660 619 3,060 | 1,270 | 1,730
21 | 1,600 [ 1,740 1,650 813 | 3,020 1,950 5,240 659 609 | 2,720 | 1,310 | 1,780
22 | 1,840 | 1,780 1,640 808 3,040 1,650 [* 3,7h0 639 600 2,540 |- 1,220 | 1,580
23 | 1,890 | 1,670 1,670 778 | 5,290 | 1,390 [ 4,220 613 602 | 2,530 | 1,210 | 1,610
24 | 1,750 | 1,530 1,670 748 6,340 1,880 |¥ 4,650 599 666 | 2,340 | 1,180 | 1,630
26 | 1,620 | 1,500 1,570 727 | * 2,770 1,600 (* 6,310 60k 625 2,160 | 1,090 | 1,580
26 [ 1,750 | 1,630 | 1,530 711 | & 2,010 1,560 | 7,020 608 670 | 2,030 | 1,120 | 1,560
27 | 1,750 | 1,670 | 1,810 702 | ¥ 2,140 | 1,k80 | 7,460 607 771 | 1,820 | 1,240 | 1,490
28 | 1,700 [ 1,680 1,730 705 | 1,600 | 1,300 |* 5,00 599 | 3,216 | 2,050 | 1,210 | 1,650
29 | 1,780 1,450 696 | 1,260 | 1,260 |* h,500 586 | 2,340 | 1,970 | 1,150 | 1,640
30 | 1,860 1,400 8ko | 1,530 | 1,k20 |* 3,690 573 | 5,420 | 1,960 | 1,220 | 1,570
31 | 1,940 1,350 2,480 * 2,810 560 1,980 1,550
Sum| . ' 47,260 29,456 7,900 34,153 105,480 4,960
54,150 54,030 48,288 136,020 32,712 39,450
1943 Period 1924-1943
Extreme Gage Extreme Second Feet Average |  Total Acte Feet

Month Feet High Low | | Second
High Low Day Day I Feet | Acre Feet Normal Maximum | Minimum
Jan. |© 1.95 1.52 | %3 1,980 | 21| 1,510 | 1,750 107,000 99,339 | * 245,000 52,300
Feb. 1.9% [ 1.7 1 1,970 25| 1,450 | 1,690 93,700 84,053 | * 117,000 48,900
Max. 2.15 1.32 15 2,210 | 31/ 1,350 1,740 107,000 81,206 118,000 48,100
Apr. 1.72 61 | 18 1,650 | 29 689 | 982 58,400 | 66,350 [ 105,000 30,100
May 6.53 58 [ 23 9,880 9 682 | 1,560 95,800 113,338 | 271,000 32,300
June 3.19 1.13 19 3,640 | 29| 1,180 | 1,600 95,000 [ 112,654 | 299,000 37,310
July 7.50 1.23 15| 11,800 1| 1,300 | 4,360 | 270,000 | 166,502 719,000 56,100
Aug. |'® 2.67 45 3 2,820 31 560 1,100 67,700 233,430 | * 730,000 67,700
Sept . L.93 41 |30 7,110 3 532 1,090 64,900 | 418,318 | 1,410,000 35,700
Oct. 6.82 1.79 1 10,400 | 27| 1,780 3,400 209,000 277,201 | 1,063,000 55,200
Nov. 2.00 .| 1.06 1. 2,030 | 26| 1,060 | 1,320 78,200 | 109,43k | * 211,000 56,600
Dec.. 1.84 | 1.1% | 21 1,790 | 12| 1,100 1,450 89,200 96,872 |~ 135,000 k9,800
Yearly| 7.50- RS 11,800 532 1,850 | 1,335,900 | 1,858,697 | 3,851,500 879,000

2 Estimated. * Partly estimated.
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PECOS RIVER STATION NEAR COMSTOCK, TEXAS

TDESCRIPTION: Water-stage recorder eand cable with-'slt-down cable car and winch, located at the Pecos high
btridge on the rallroad 12 miles northwest of Comstock, Texas, 5.5 miles sbove the confluence with the
Rio Grende. Thia river enters the Rio Grande 638.2 river miles below the American Dam at El Paso, Texas.
Zero of the gage is 1,058.01 feet sbove mean sea level, United States Cosst and Geodetic Survey datum.

RECORDS: Based upon 13 meter measurements during the year. Water-stage recorder installed Mey 11, 1942.
Computations by shifting channel methods. 1943 records good. Records available: March 17, 1898 to
December 3, 1898, and May 1900 to December 31, 1943.

REMARKS: The river flow is completely modified at this station by meny irrigetion diversions and dreinage
returne, and-by the reservoirs of the Carlsbad irrigation project in New Mexico, end the Red Bluff reser-
voir in Texas. For dry weather losses and galns in the Pecos river chanmel from Sheffield to the Rio
Grande, see page h’{, Water Bulletin No. 11 and the last table on page 70, Water Bulletin No. 12.

EXTREME FLOWS: The greateat recorded flow was on September 1, 1932, when the extreme gage helght was 38.25
feet and the extrems flow was 116,000 second feet. An extremes gage height of 35.75 feet was reported on
April 6, 1900; discharge based upon 1935 rating curve was 107,000 second fest. The lowest flow ever re-
corded was on August 31, 1930, when the extreme gage helght was -0.15 foot and the extreme flow was 97
second feet. On pages 75 and 76 of Water Bulletin Ko. 9 will be found a record of flood occurrences since
1899 at this station.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
IE‘Y Jan, Feb. March —L April May June July Aug. | Sept. Oct. Nov. Dec.
1 806 690 370 355“ 288 281 239 237 % ook 288 262 287
2 | 806 684 369 332 280 372 298 234 |*x 233 271 265 284
8| 805 684 365 333 277 339 298 232 % 272 270 28k 280
4 T99 660 355 330 277 33k 271 230 |* 253 273 27k 280
5 8ol 637 363 331 277 389 260 22 |+ 309 282 270 387
6 83k 620 364 332 28k 330 255 207 |* 237 282 263 333 B
71 82 593 356 348 288 370 255 22 236 279 248 .| 345
8 | 852 576 357 ok 296 309 248 22l 2k2 272 215 337
9 851 565 367 336 320 200 oll 224 221 268 248 333
10 | 8hk 542 381 332 632 278 2ho 22k 212 | 366 248 337
11 | 843 521 | 378 332 349 271 2ko 220 208 269 248 306
12 | 8hg 501 379 | 332 297 267 246 22k 20k 27h 248 310
13 849 L85 375 328 278 271 239 220 203 275 250 306
14 | B8h2 k79 372 316 27k 292 239 217 205 276 |* 250 302
|15 | 811 469 377 308 829 300 2,340 220 201 272 |* 250 291
16 | 762 459 369 324 350 280 34 217 206 266 |* 250 284
17 792 I 357 320 329 269 . 264 217 228 263 |* 250 284
18 | 816 139 354 308 317 265 -] 217 213 267 |* 250 280
19 | 815 438 350 301 317 261 242 (% 217 212 271 |* 250 280
20 | 796 32 339 297 329 250 2k [ 21k 20k 268 |* 260 284
21 | 748 Loz 348 292 Loé 250 252 |* 214 200 2667 * 263 287
22 725 413 372 296 |1,170 257 25h % 21k 196 262 | * 263 291
28 718 ko7 355 304 k43 267 255 |* 217 195 259 |* 263 294
24 717 ko6 365 296 L52 256 253 |* 214 2h8 257 |* 263 302
26 709 391 366 28 k29 252 251 - [* 208 243 257 | * 263 310
26 700 382 267 28k 4y3 255 252 |* 201 278 258 [* 263 287
27 699 377 Lok 296 k57 255 250 |* 198 316 258 | * 263 318
28 | 692 371 365 288 439 251 251 [* 201 315 266 |* 270 306
29 692 349 284 411 243 ohg [* 20k 298 263 | * 280 294
30 692 328 288 417 239 2ko |* 204 298 260 |* 287 298
31 697 339 ) QB:[ 238 |* 201 L 257 L 298
um 14,088 9,511 8,643 6,739 8,315 9,415
24,217 11,265 12,536 9,996 7,090 * 1,791
1943 Period 1924-1943
Extreme Gage Extreme Second Feet Average | Tl Acre Feet
Month Feet | .— High Low Second
High Lov | Day Tay Feet | Acre Feet | Normal | Maximum | Minimum
Jan. 1.64 | 1.37 13 862 28| 692 781 48,000 26,822 78,200 12,900
Feb. 1.39 .78 3 701 28| 371 503 27,900 20,930 62,300 10,500
Mar. .85 6% 27 7] 30| 333 363 22,300 19,496 ko, 700 11,100
Apr. 1.%9 50 8 769 $25 284 317 18,900 18,020 42,hoo 9,520
May 3.27 k6 22 | 2,170 1% 271 398 2k,500 39,304 156,000 10,800
June 1.20 .38 b 607 30| 236 288 17,100 40,377 | 197,000 13,300
July 9.10 33 15 | 11,200 31 235 322 19,800 25,136 8k,200 7,620
 Aug. 34 | % .20 1 240 27| 198 217 13,400 21,622 50,400 7,620
Sept. 1.06 .24 30 521 23 192 236 14,100 | k9,671 | 32k,h20 6,190
Oct. 55 R5E 1 292 31 254 268 16,500 58,288 186,000 9,520
Nov 30| * 287 @ 8| 245 9| 260 |* 15,500 33,010 | 209,000 10,300
Dec . 78 | A 5 413 19| 276 304 18,700 26,677 91,800 12,200
Yearly| 9.0 | .20 | |11,200 | 192 | 355 | 256,700 | 379,353 | 1,330,900 | 176,780

% And other days. # Partly estimated. ® Meen-daily.
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GOODENOUGH SPRING STATION NEAR COMSTOCK, TEXAS

DESCRIPTION: Water-stege recorder and 1light cable (winch operated, for carrying current meter nd light
weights only), located 4,000 feet above confluence with Rio Grande and 11.75 miles southwest of Comstock,
Val Verdé County, Texas. The stream from this spring enters the Rio Grande 664.9 river miles. below the

merican Dam at El Paso. Zero of gage is 971.9 feet sbove mean sea level, United States Coast end Geo-
detic Survey datum.

RECORDS: Based upon 14 meter messurements during the year, 13 by the United States Section and 1 by the
Mexican Section. Computations by shifting chammel methods. 1943 records good. Records available: Februery
23, 1929 to December 1943. Annual discherges for the years 1924 to 1928, inclusive, were estimated as
were the monthly discherges for Jamuary aend February 1929. See page 52, Water Bulletin Fo. 6.

REMARKS: The flow of this &pring chennel is very uniform and is not modified by diversions or storage.
When the Rlc Grande reaches a flow of about 35,000 second feet near this station, then backwater fram the
Rio Grande reaches this gaging station.

EXTREME FLOWS: The higheat recorded gage height was on September 18, 1941, when the extreme gege height
was 4.57 feet, discherge 846 second feet. The lowest flow ever recorded was on February 26, 1943 when the
extreme flow was 82.7 second feet with a gage height of 0.43 feet. Backwater from the Ric Grande reached
a gage helght of 13.86 on September 4, 1935, and 17.30 on September 1, 1932.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April May June’ July Aug. Sept. Oct. Nov. Dec‘J
1| 108 102 88.4 | 103 100 151 124 12k 18 118 11 | 106
2| 108 103 86.5 | 101 102 1kg 123 124 117 118 | 1k | 106
8 | 108 103 86.7 97.5 | 102 146 123 124 118 118 117 | 105
4| 106 103 90.5 95.1 | 1ok 146 124 123 118 19 | 117 | 105
5| 105 103 92.2 ok.2 | 103 17 124 122 118 119 u7 | 105
8| 106 101 90.2 99.6 | 103 148 12h 122 120 119 17 | 106
7| 106 102 91.2 | 104 10k pL-N 123 122 120 119 115 | 106
8 | 106 103 92.1 | 112 103 139 124 122 120 119 113 | 106
9| 105 103 |, 93.8 | 123 104 137 125 121 121 119 113 | 106
10 | 106 101 95.5 |- 121 104 136 124 121 120 118 111 | 106
11 | 106 101 96.5 | 120 103 135 12k 121 120 118 109 | 105
12 | 106 102 7.4 | 118 102 133 124 T 121 120 118 109 | 105
13 | 106 101 95.2 | 117 102 131 124 120 126 118 109 | 105
14 | 208 102 95.9 | 115 101 129 123 120 119 117 109 | 1ok
15 | 108 102 97.4% | 112 01 128 123 120. 120 116 108 | 103
16 | 108 98.7| 95.9 | 112 100 127 12k 120 119 116 107 | 103
17 | 107 97.%| 95.9 | 109 99.2 127 124 120 119 116 107 | 103
18 | 107 95.6| 96.6 | 107 101 | 126 124 119 120 116 107 | 103
19 | 103 93.3| 95.2 | 106 103 126 124 119 120 117 107 | 103
.20 | 105 92.1| 9k.h | 105 10k 126 124 119 120 115 108 | 103
21 | 107 89.8| 93.7 | 10k 106 125 124 119 121 115 108 | 103
22 | 107 88,5 95.2 | 103 119 125 126 118 121 115 108 | 103
28 | 106 86.7| 96.6 | 102 143 125 126 118 120 115 108 | 103
24 | 107 83.7| 110 101 156 124 126 118 120 114 107 | 103
26 105 83.2|. 10k 100 163 12k 126 117 120 114 107 102
26 | 10k 83.4| 98.8 | 101 164 124 126 117 119 114 107 | 10%
27 | 105 85.1| 96.8 | 101 6 | 125 126 117 119 114 107 | 102
28 | 105 88.2| 98.5 | 102 163 124 127 118 119 114 107 | 101
29 104 103 102 161 124 126 118 120 112 106 101 |
80 | 104 106 102 157 124 125 118 119 112 106 | 101
81| 103 106 . 152 125 118 112 101
Sum 2,607.7 3,189.4 3,973 3,720 . : 3,604 3,217
3,285 2,076.1 __3,603.2 _3.859 3,585 3,296
1943 Period  1924-1943
Extreme Gage Extreme Second Feet Avera Total Acre Feet
Month Feet High Low Second
High Low | Day Day : Feet | Acre Feet | Normal |¢ Maximum |¢ Minimum
Jan. 6k .50 1 108 [ 19 | 102 106 6,520 8,818 19,620 6,380
Feb. 54 A3 2 105 26 82.7 96.3| 5,350 7,838 17,030 5,350
Mar. 3.05 38 | 24 358 2 86.5 96.0| 5,900 8,286 17,770 5,900
Apr. 2.10 1.50 9 125 5 9k.2 | 106 6,330 7,862 16,580 5,850
May 2.46 1.38 |%25 164 17 98.7 | 119 7,330 8,510 16,840 6,950
June | 2.69 1.70 i 192 30 | 123 132 | 17,80 8,640 16,040 7,020
July | 1.72 1.55 |28 128 2 | 123 124 7,650 8,909 16,460 7,170
Avg. 1.57 1.31 1 125 31| 117 120 7,380 8,682 15,840 6,890
Sept.| 1.39 1.27 |+#8 121 2 | 17 120 7,110 11,250 | 41,490 6,550
Oct. 1.%0 1.26 9 120 31| 111 116 7,150 10,018 |* 25,870 6,80
Nov. 1.44 1.0 (¥3 | 117 30 106 110 6,540 9,226 21,850 6,540
Dec. 1.12 |» .88 1 107 28 [* 101 104 6,380 9,061 20,470 €,380
Yearly| 3.05 38 358 | 8| 13 81,520 - | 107,100 192,840 81,520
¥ And other deys. ? Estimated. * Partly Estimated.
4 Max:

imum and Mintmm figures are for the period 1929 to 1943 only.



WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION 25

DEVILS RIVER STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Water-stage recorder on main highw!v bridge, 12 miles northwest of Del Rio, Texas, and 4.5
miles ebove confluence with the Rio Grande. Devils River enters the Rio Grande 680.1 river miles below the
Americen Dem at El Paso, Texas. High stage measurements from highwey bridge, low stage measurements by -
wading. Zero of gage 1s 951.80 feet above mean sea level, U.S.C. & G.S. datum. . h

RECORDS: Based upon 12 meter measurements during the year. 1943 records good. Records avallable: May 1900
to March 1914 at & point .8 mile above Southern Pacific Rallromd bridge; September 2, 1932, to December,
31, 1943, at highway bridge 2 miles upstream from railroad bridge. .

The monthly flow of this spring-fed river 1is not modified, but the daily flow is modified by 2
power dams, with a combined hydro-electric gemerating capacity of 3,100 K.V.A., the operation of which be-
gan in 1929. There are irrigation diversionms for only 8 acres from thie river.

EXTREME FLOW3: The highest recorded gage height vas on September 1, 1932, when the extreme vas 41.0 feet at
the present station and the extreme flow was 597,000 second feet. (See Special Flood Report 1932 by.United
States Section of this Commission.) This correaponds to & flow of 143 second feet per square mile of
watershed. Better topogrephic maps now evallable show the Devils river watershed above this gaging station
to be 4,185 aguere miles instezd of 4,060 sguere miles as previously reckoned. Zero flow sometimes ocours
for a few hours at this station. When this happens, the gage height falls to .8k foot or below. On pages
75 and 76 of Water Bulletin No. 9 will bs found & record of flood occurrences since 1832 at this station.

CORRECTIONS: On pege 17, hereof, will be found corrections to daily flowe in 1925 and 1937.

Mean Daily Discharge in Second Feet 1943 —— Annual apd Period Summary

Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.

329 385 371 366 290 512 296 30l 306 | 312 | 300 295
372 L1k koo 345 289 21 438 334 268 | 392 294 300
150 504 334 327 291 Lok 373 357 ket 359 290 307

1

2
"8

4| 359 L83 351 30k | - 200 [* ke 364 331 493 34 297 295
5| 365 kog 394 331 269 [® 506 366 306 14 308 305 352
6 | lkeo 391 398 323 290 [ koo | 358 309 303 312 307 3o
7 k73 394 373 393 31 |r k36 343 292 328 316 303 341
8 347 369 340 1,170 316 | T L3 350 333 316 311 293 312
9 ko1 386 353 532 335 & 51 353 338 325 297 285 307
10 | 363 | 415 370 305 647 |2 L58 348 310 312 307 289 333
1| M 340 375 307 |® 54k |2 k65 | 1,110 317 298 312 289 32k
12 315 349 380 308 |2 ko k72 297 315 309 343 325

310 337 ho2 505 322 311 309 297 330
312 303 466 351 303 317 305 297 322
314 299 398 372 316 309 230 296 303

316 341 (113 ] 364 320 320 355 303 284
317 358 ho2 366 288 343 512 303 30k
18 | 1tk [ 375 3hk- 319 363 Lo6 363 291 320 275 300 330
19 | 375 380 337 324 346 118 359 302 318 282 272 299
20 | 327 386 336 303 338 364 356 304 333 285 272 268

21 L3k 391 336 298 1,060 430 363 310 347 285 278 298
22 | 350 370 342 302 | 2,170 398 343 306 342 288 290 321
28 [ k03 362 354 305 | 2,0h0 N 373 302 333 293 292 321
24 | 350 372 382 305 | 1,480 11 |0 312 289 335 288 294 317
26 | b2 373 sy 302 852 385 37 286 326 285 278 284
26 | 370 366 361 278 597 384 235 30k 383 287 294 305
27 | 3B2 372 | - 346 308 548 | 386 L97 301 329 297 329 300
‘28 | 386 352 351 276 567 386 377 295 328 291 325 295

-
»
W
O
on
w
Y]
[=3
W
\ut
=
TRt

29 | 382 362 285 k9o 384 341 310 327 317 331 275
80 | k2 316 97 ™3 376 331 303 326 297 296 285
81 405 318 5k L 324 311 297 28k
Sum 10,779 10,482 ) 12,688 9,571 9,713 9,556
. 11,888 11,1k6 18,118 12,167 10,052 8,942
1943 . Period 1924-1943

Extreme Gage Ext Second -Feet Average|  Toral Acre Feet
Month Feet High : Low Second

High Low Day Day ) Feet | Acre Feet | - Normal Maximum | Minimum
Jen. 1.62 71 5 531 18 81.5| 383 23,600 2h,302 [ % k5,250 14,500
Feb. 1.86 1.11 3 854 8 196 385 21,400 21,685 [* 36,880 13,300
Mar: 1.64 1.15 2 582 19| 220 360 22,100 22,652 39,420 14,000
Apr. 3.07 275 ¢ 8| 3,720 g " 17.0 3| 20,800 25,415 67,800 11,100
May 3.43 83 22| 4,960 6 102 5 35,900 47,687 356,900 10,500
June [? 2.30 .90 5% 1,720 20| 134 ko3 25,200 41,670 285,000 15,000
July 3.40 75 | 11 4,820 1 96.0| 392 2h,300 ;| 47,030 377,000 19,600
Aug. 1.67 .87 1 576 5 82.4| 309 19,000 | 25,937 |.* 51,000 15,500
Sept. 1.69 93 | 26 590 2 95.5| 33 19,900 95,271 895,990 13,900
Oct. 1.84 .75 1 782 16 51.0 313 19,300 50,248 349,000 18,600
Nov. 1.71 1.12 11 607 t2 153 . 298 17,700 27,318 60,300 15,900
Dec. 1.73 1.20 4 631 30| 179 308 19,000 25,264 49,520 15,900
Yearly| 3.43 71 4,960 51.0| 370 | 268,000 | Lsk,k39 1,284,080 | 237,L00

% And other days. " Estimated. * Partly estimated.
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ARROYO LAS VACAS NEAR VILLA ACUNA, COAHUILA

DESCRIPTION: Water-stage recorder and cable with git-down cable car located 1.5 miles upstream from Villa
Acufia, Coehuila, and 1.8 miles upstream from the confluence with the Rio Grande Just above Del Rio-Villa
Acufia internmational bridge. This confluence is 693.5 river miles below the American Dem at El Paso,Texas.
Zero of the gage is 884.15 feet, U.8.C. & G.8. datum. Prior to September 7, 1939, a staff gage at the
gsame locatlon and on the same datum was used.

' RECORDS: Based upon 71 meter measurements during the year, 6B by the Mexican and 3 by the United States
Sectlon. Camputations by shifting charnel methods. 1943 records good except November and December which
are estimated because of flood injury to the gage well on November 2. Records available: Occasional esti-
mates from June 1935 to March 20, 1938, after which the present record extends to December 31, 1943,

14
REMARES: From January 1 to September 6, 1939, 3 gage readings a day during low flow, and hourly gege read-
ings during flood flow were made on the staff gage at the station. A water stage recorder began operating
September 7, 1939. The low flow of this streem is spring-fed About 593 scres of land were Irrigated from
this stream sbove the gaging station in 1943.

EXTREME FIOWS: The highest recorded flow was on April 5, 1940, when a flow of 39,200% second feet was re-
corded with a gnge helght of 8.14 feet. The lowest flow was 0.7 second foot during several days in Novem.
ber 1938. The records of high flows prior to 1942 are doubtful because of the lack of meter measurements
during flood flows. More definite figures will be published when better data are available.

Mean Daily Discharge in Second Feet 1943 —— Annual and Pericd. Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Qct. Nov Dec.
1 6.7 5.6 8.8 Tk 4.6 9.2 3.9 4.2 3.9 3.9 |t 5.3 |2 7.8
2 6.7 T4 7% 7.k 3.5 7.1 3.9 k.2 3.9 3.9 | 5720 " 8.8
8 7.1 7.8 6.0 7.4 3.2 7.1 3.9 h.2 3.9 3.9 |¥ 3.2 [*10.2
4 7-h 6.7 6.0 7.4 3.5 8.8 3.5 k.2 3.9 3.9 | 3.2 (?219.8
5 8.8 9.5 6.0 k.9 3.5 18.% k.2 k.2 3.2 3.8 |2 32 |® 9.9
6 9.2 9.5 5.7 5.3 3.2 9.2 4.2 .2 3.2 3.9 |2 3.5 (7 10.6
7 7.8 8.8 5.7 247 2.5 6.0 3.5 k.2 3.9 3.9 |& L2 {?11.3
8 8.1 7.1 5.3 60k 3.5 5.3 3.5 4.2 3.9 3.9 |Y 3.5 (%11.3
9 8.5 6.7 5.3 33.9 12.0 6.4 3.5 k.2 3.9 3.9 [* 3.5 |*10.2
10 8.1 6.0 5.3 15.5 3.5 6.0 3.5 k.2 3.9 - 3.8 |¥ 3.5 |* 8.8
11 7.8 5.6 5.3 10.6 3.9 5.6 |3,397 L.2 3.9 3.9 |[% 3.2 |" 9.2
12 7.8 5.3 L.6 8.8 3.9 5.6 23.0 4.2 3.2 3.9 |¥ 3.5|" 9.9
18 7.4 5.6 4.6 9.2 3.9 5.6 4.9 4.2 3.2 3.9 |* L2 |* 9.9
14 7.1 6.0 h.6 9.2 3.9 5.6 4.9 3.2 3.2 3.9 |® 3.9 |"10.6
15 6.7 6.4 5.0 7.4 3.9 5.3 k.9 3.2 3.2 3.8 |2 3.9 |*11.3
16 6.7 6.4 6.4 7.8 3.9 4.6 4.9 3.2 3.9 3.9 |* 3.9 (* 8.8
17 6.3 6.7 6.7 4.9 3.9 k.9 4.9 3.2 7.4 3.9 |* ko2 |" 9.2
18 7.1 6.7 7.1 k.9 3.9 k.9 4.9 3.2 h.2 3.9 | 39| 9.9
19 6.0 5.6 6.7 5.3 3.9 k.6 k.9 3.2 4.2 3.9 |" 3.9|" 9.2
20 6.0 6.4 6.7 5.3 3.2 k.2 k.9 3.2 k.2 3.8 | 3.9 |t B85
21 6.3 6.0 6.4 5.3 463 3.9 k.9 3.2 h.2 3.2 |2 35| 8.
22 6.4 8.1 6.4 5.3 |1,%00 L9 kg 3.2 L2 3.2 | 3.5|* 8.1
28 6.4 7.8 6.0 5.6 52.6 5.6 4.9 3.2 h.2 3.2 | 3.5 (% 7.
24 6.4 7.8 | 135 5.6 19.4 6.0 k.9 3.9 h.2 3.2 |2 35| 8.
25 7.8 8.5 12.0 5.6 124 6.4 4.9 3.9 k.2 3.2 |[¥ 3.5|% 7.4
26 9.2 9.2 8.1 6.0 12.7 5.3 k.9 3.9 b.2 3.2 | 3.5 (0 6.7
27 9.5 9.2 7.8 k.9 12.0 k.6 L.6 3.9 k.2 3.9 |213.8 | 6.7
28 7.8 8.8 T.h 5.6 10.9 3.9 3.9 3.9 4.2 3.9 |2 462 7.1
29 8.1 7.4 5.3 8.5 3.9 4.6 3.9 4.2 3.9 (2 5.3 |2 7.1
30 6.0 7.4 k.9 89.3 3.9 4.9 3.9 3.9 3.9 |2 6.4 |4 7.4
31 6.4 7.4 11.3 4.9 3.9 3.8 "7
Sum 201.2 8h5.4 182.8 117.8 116.2 "286.7
227.6 0 2,173.4 3,549.5 119.9 u8h2.7
1943 Period  1938-1943
Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second
High Low Day Day Feet | Acre Feet | Average Maximum Minimum
Jan. 1.28 1.15 27 13| #| 6.0 7.3 k51 327 697 [* 794
Feb. 1.25 1.18 # 9.5 | 12 5.3 7.2 399 - 30k 550 |* 113
Mar. 3.71 1.12 | 2k | 1,170 12 3.5 10.7 656 1,099 3,110 (% 181
Apr. 8.56 | .98 8| 6,10 17 3.9 28.2 1,680 2,888 13,300. 168
May 7.55 .95 |22 | 5,720 20 3.2 70.1 k,310 1,123 4,310 156
June 1.38 .92 5 50.5 | 30 3.2 6.1 363 Loz 953 118
July | 15.06 | .92 11 | 18,750 4| 3.2 11% 7,040 2,815 7,900 480
Aug. 1.35 1.28 # k.2 # 3.2 3.8 23 1,321 | 2,870 234
Sept. | 1.6 1.28 17 12.4 # 3.2 k.0 238 1,658 '|° 6,850 119
Oct. 1.31 1.28 # 3.9 # 3.2 3.7 230 31l 461 13k
Nov. 2 1720 #|23.2 n 8.1 M 1,670 |* 552 |T 1,670 106
Dec. bt 10.8 | # 6.7 Tog9.2 |® 569 (% L1 0k 151
Yearly 18,750 3.2 24k 17,840 13,214 22,423 7,396

# Various deys of the month. ¥ Estimeted. % Partly estimated.
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RIO GRANDE AT DEL RIO STATION

DESCRIPTION: Water-stage reccrder, located on the downstream zide of a pler. of the international highway
bridge between Del Rlo, Texas, and Ville Acufia, Coahuila, and 693 .4 river miles below the American Dam at
El Peeo, Texas. Measurements from highway bridge. Zero of gage 863.80 feet above mean sea level, United
States Coast and Geaodetic Survey datum. Prior to February 20, 1942, the zero of this gage was one foot
higher.

RECORDS: Bmsed upon 17 moter messurements during the year, 1k by the United States Section and 3 by the
Mexican Section. Computations by shifting cuannel methods. 1943 records fair. Records availeble: De-
cember 1923 to December 1943. Records are also available for station 11 miles upstream from May 1900 to
April 1915; and for station 7.5 miles upstreem at McKee's Switch from December 1919 to March 1920. Several
small springs, but no importent tributaries, enter the river between the various station sites.

REMARKS: The river flow 1e greatly modified at this station by many Ilrrigation diversions and drainage re-
turns and by large reservoirs in the United States and Mexico. o

EXTREME FLOWS: The highest recorded gage height was on September 1, 1932, when the extreme gage height was
34,5 feet, discharge 605,000 second feet. This 1s the greatest rate of discharge ever recorded at any
point on the Rio Grande. (See -Special Flood Report 1932 by American Section of this Commission). The low-
est flow ever recorded was in May 1940, when the extreme gage helght was' -.39 feet and the extreme flow
B90 second feet. Numerous records of extreme flows may be found in previous Water Bulletins.

CORRECTION: Formerly published discharges for 1925 were found to be In error. The dates are May 28, 29, &
30; the corrected estimated discharges are 45,000, 142,000, and 96,000 sec. ft., respectively. The cor-
rected total May discharge is 742,000 acre feet. The reason for the error is not known, but.see page 17,
hereof, for aimultaneous errors for Devils River flow.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary

Day| Jan. Feb‘T March April May | June July Augj Sept. Oct. Nov. Dec.

3,680 | 3,220 | 2,670 | 2,290 | 1,650 | 3,780 |. 2,k30 | 3,780 | 1,430 | 7,270 | 2,830 | 2,110
3,560 | 3,240 | 2,720 | 2,290 | 1,720 | 3,960-| 2,300 | 3,520 | 1,430 | 9,290 | 3,410 | 2,230
3,570 | 3,220 | 2,640 | 2,210 | 1,630 | 3,0h0 | 2,860 | 3,610 | 1,520 | - 9,k90 | 2,550 | 2,200
3,400 | 3,230 | 2,670 | 2,140 | 1,560 | 2,600 | 2,930 | 3,650 | 1,620 | 7,780 | 2,4k | 2,160
3,320 | 3,120 | 2,620 | 2,110 | 1,530 | 3,530 | 5,850 |- 2,970 | 1,740 | 6,510 | 2,430 | 2,260.

3,410 | 3,040 | 2,650 | 2,060 | 1,580 | 2,930 | 5,790 | 2,720 | 2,080 | 5,470 | 2,370 | 2,290
3,400 | 3,020 | 2,5% | 2,020 | 1,570 | 2,630 | 6,40 | 2,680 | 2,860 | 1,900 | 2,290 | 2,270
3,280 | 2,990 | 2,620 | 6,180 | 1,560 | 2,580 | 5,770 | 2,510 | 2,kho | 4,520 | 2,270 | 2,230
3,360 | 2,970 | 2,690 | 2,480 | 1,540 | 2,790 | 5,320 | 2,420 | 1,930 4,h10 [ 2,170 | 2,210
10 | 3,320 | 2,990 | 2,800 | 2,130 | 2,0k0 | 2,750 | 5,700 | - 2,210 | 1,820 | 4,150 | 2,1k0 | 2,210

1 | 3,k10 | 2,800 | 2,8% | 2,0k0 | 2,020 | 2,750 | 11,200 | 2,080 | 1,710 | 3,990 | 2,130 | 2,160
12 | 3,360 | 2,750 | 2,930 | 1,970 | 1,540 | 2,500 | 5,380 | 2,050 | 1,620 | 3,720 | 2,110 | 2,080
13 | 3,430 | 2,830 | 2,860 | 1,930 | 1,k60 | 2,320 | 4,760 | 1,950 | 1,600 | 3,500 | 2,140 | 2,210
14 | 3,360 | 2,7k | 2,870 | 1,850 | 1,410 | 2,360 | 4,180 | 1,800 | 1,590 | 3,530 | 2,130 | 2,300
15 | 3,h00 | 2,750 | e,970 | 1,760 | 1,00 | 2,160 | 5,770 | 1,860 | 1,620 | 3,210 | 2,080 | 2,160

16 | 3,300 | 2,730 | 3,000 | 1,780 | 2,560 | 2,370 | 8,430 | 1,770 | 1,610 | 3,160 | 2,100 .| 2,400
17 | 3,190 | 2,720 | 2,930 | 1,800 | 1,730 | 2,370 | 4,770 | 1,710 | 1,620 | 3,480 | 2,040 | 2,410
18 | 3,0b0 | 2,670 | 2,880 | 1,750 | 1,540 | 2,270 | 3,500 | 1,620 | 1,580 | 3,610 | 2,010 | 2,370
19 | 3,160 | 2,620 | 2,750 | 2,130 | 1,550 | 2,430 | 5,220 | 1,600 | 1,530 | 3,930 | 1,940 | 2,290
20 | 3,080 | 2,700 | 2,60 | 2,100 | 1,580 | 3,970 | k4,560 | 1,560 | 1,510 | 3,820 | 1,970 | 2,uko

21 | 3,020.| 2,730 2,640 1,810 3,210 | 3,570 | 5,%00 1,520 1,480 | 3,780 | 2,100 | 2,550
22 | 2,960 | 2,730 | 2,540 1,710 | 10,800 2,960 | 5,920 1,520 1,470 | 3,kko | 2,160 | 2,600
23 | 3,180 | 2,730 2,560 1,710 6,530 | 2,740 | 4,290 1,490 1,480 | 3,330 | 2,070 1 2,4k0
24 | 3,180 | 2,650 2,850 1,690 8,820 2,520 5,250 1,450 1,500 3,320 | 2,050 | 2,470
26 | 3,120 | 2,510 | 2,810 | 1,640 6,160 | 2,840 | 5,640 | 1,430 1,610 | 3,160 | 2,040 | 2,440
26 | 2,910 | 2,480 2,540 1,590 3,950 2,640 7,100 1,450 1,590 3,000 | 1,970 | 2,410
27 | 3,030 | 2,590 2,480 1,600 3,540 2,610 7,570 1,460 1,630 2,880 | 2,070 | 2,380
28 | 3,020 [ 2,640 2,710 1,590 | 3,500 2,540 | 7,120 1,450 1,980 | 2,760 | 2,210 | 2,300

-3 R EONEE S

29 | 3,010 2,610 | 1,580 | 3,000 | 2,360 | 5,430 1,450 | 3,780 | 2,910 | 2,1k0 | 2,490
80 | 3,120 2,320 | 1,560 | 3,490 | 2,290 | 4,820 | 1,kk0 | 3,080 | 2,850 | 2,070 | 2,430
31| 3,170 2,260 3,060 4,110 | 1,430 2,830 2,380
m 79,410 61,500 83,140 - 64,210 133,960 71,880
100,750 83,590 89,230 166,210 54,860 66,430
1943 ' ] Period  1924-1943
Extreme Gage Extreme Second Feet Average| Tl | Acre Feet
Month Feet High Low Second -
High Low | Day Day . Feet | Acre Feet | Normal | Maximum | Minimum

Jan. 2.70 2.23 1 3,880 26| 2,830 3,250 | 200,000 172,888 3ky,000 103,000
Feb. 2.58 1.93 3 3,450 26| 2,380 2,840 158,000 146,774 229,970 96,200
Mar. 3.32 1.76 | 24 hioho | 31| 2,170 | 2,700 | 166,000 | 145,523 | 224,670 9k, 700
Apr. 7.85 1.28 8 18,600 30| 1,480 2,050 122,000 132,982 200,000 83,300
May 8.06 1.22 | 22| 19,500 9| 1,340 | 2,880 | 177,000 | 224,952 |* 742,000 68,200
June 2.85 1.53 2 k3o | 30| 2,140 | 2,770 | 165,000 | 224,k02 | 704,000 107,000
July | 10.00° 1.51 | 11| 28,900 2| 2,130 | 5,360 | 330,000 | 260,770 (1,228,000 97,800
Aug. 2.68 .94 1 k,200 | 31| 1,370 | 2,070 | 127,000 | 302,018 | 865,000 124,000
Sept . 2.69 C9k 29 4,290 2k| 1,410 1,830 | 109,000 | 608,10k | 2,754,590 72,600
Octi. 5.15 1.80 2 10,400 28| 2,680 4,320 266,000 | 425,798 | 1,634,000 110,000
Nov. 3.25 1.27 2 5,520 | 19| 1,890 | 2,210| 132,000 | 195,086 | ‘467,000 |. 108,000
Dec. 1.8% 1.36 30 2,750 1| 2,010 2,320 143,000 174,307 295,180 102,000 |
Yearly| 10.00 .94 28,900 1,540 2,890 | 2,095,000 | 3,013,604 | 6,041,720 | 1,639,000

* Partly eatimated.
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SAN FELIPE CREEK STATION NEAR DEL RIO, TEXAS

DESCRTPTION: VWater-gtage recorder at Silos farm road bridge 1.75 miles south of Del Rlo, Texas, 2 miles
above the confluence with the Rio Grande and 4 miles below the Del Rio gaging station on the Rio Grande.
This stream enters the Rio Grande 695.2 river miles below the Americen Dam et El Paso, Texas. Tovw and
mediur flovw measurements by wading or from bdridge. High flows by glope-area measurements. Zero of gage
ie 875.05 feet above mean sea level, Unlted States Coast and Geodetic Survey datum.

RECORDS: Based upon. 1k meter meesurements during the year, 12 by the United States and 2 by the Mexicen
Section. . Computations by shifting channel methods. 1943 records good. Racords available: September 1,
1931 to December 31, 1943. :

REMARKS: The flow of this spring-fed creek was greatly modified in 1943 by municipal diversions at DelRlo
of 1,902.1 acre feet and by irrigation diversions above thls station. .

EXTREME FLOWS: The highest recorded flow was on June 14, 1935, when a flow of 45,000 gecond feet was
reached with e gage of 23.20 feet. With epring flow eliminated this storm flow corresponde to 726 second
feet per square mile of watershed. The loweat flow was 2.2 gecond feet on December 19, 193k. Backwater
fram the Rio Grende reaches this statlon whenever the Rio Grande stage at Del Rio station gets sbove 1k
feet or a flow of about 60,000 second feet.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April ‘May June July Aug. Sept. I Oct. Nov. Dec.
1 63.7 81.6 k7.7 51.9 55.5 5k.5 50.0 57.3 45.61 12k 57.5 55.9
2 63.7| T7.3| W7.7 52.8 55.5 51.9 k9.9| 58.% | - 203 6.7 98.1| 5%3.2
8 63.7 66.6| 8.5 52.1 55.5 53.7 50.7| 55.5 58.5| 62.9 65.0| 53.2
4 T2.8 55.1 48.5 52.2 5%.6 (* 119 k9.7 53.8 - 52.3 63.0 61l.k* 55.8
5 85.2| 5Sh.0| - 8.5 53.2 54.6 |* 760, h9.6| 55.5 M 71.8 60.5 64 .
[ 86.2| 52.8| 4.k 53.3 56.4 74.9 k9.6 56.4 55.0| 63.9 60.5 54.0
7 89.3 54.1 4g.2 57.4 sk.7 69.0 * 50,4 60,1 57.6 63.9 60.6 54.9
8 88.2 57 .4 50.0 299 55.6 68.9 52.0 59.3 55.9 64.0 59.7 56.7
] 87.1 55.6| 50.8 60.8 6.6 68.9 54.6| 60.2 55.9| 649 60.7| 58.4
10 86.1 56.5 k9.1 60.0 183 68.9 60.8 80.9 55.1 64.9 59.8 55.7
11 86.1 56.5 18.9 61.1 61.8 68.8 | 1,560 73.7 53.3 65.0 59.8 55.7
12 85.0 57.3 50.% 60.3 55.6 66.9 90.9 66.7 53.3{ 65,0 59.7 56.6
18 82.9 57.3 50.3 57.8 5h.7 60.3 85.4 54.8 54.2 65.0 58.8 55.7
14 83.0 58.1| 51.9 56.1 | 5k.6 59.3 80.1| 52.1 52.4(  65.0 59.7 55.7
16 83.1 57.3 51.8 56.3 5h.7 59.2 69.9 50.4 50.7 62.3 58.8 54.8
18 83.2 53.7 50.8 56.4 L4 59.2 65.9 k9.5 54,3 61.4 57.9 5k.7
17 83.3 52.9 18.9 56.4 46 .4 57.h4 63.9 51.3 57.8 59.5 56.2 s5h.7
18 83.3 52.0 kr.2 56.4 Lo 57.3 64.7 50.5 56.0 59.6 55.2 54 .7
19 83.4| 51.9| k7.0 56 .4 44,8 57.2 63.8| 51.3 56.0| 59.6 55.2| 55.6
20 83.5 51.0 5.2 56.4 k2.5 56.2 63.7 49.6 57.0 58. 5k.3 55.6
21 82,5 51.0 46.8 sk.6 | 268 55.2 60.8 48.7 55.3 59.6 55.2 55.5
22 82.6 ¥7.8] L6.6 56.4 | 693 5h.2 59.0 47.9 52.6| 58.8 54.3|  55.5
23 g2.7) W¥7.8] k8. 56.4 72.2 60.4 58.0| . 496 | 5B.5] 57.9 54.2|  56.4
24 | 81.8 W.9| . 3.4 52.9 63.7 59.4 55.3 ko.6 56.2 58.0 53.3 56.4
25 81.9 46.9 57.1 57.3 59.1 57.5 55.4 48.7 58.9 57.1 53.3 56 b
26 81.9] u7.8[ s1.9 57.3 58.3 54.8 554  53.1 68.3] 56.4 s5k.2| 564
27 82.0 k7.7 52.9 55.5 60.0 53.8 56.3 52.2 62.8 57.2 6l.2 56.4
28 82.1 k7.7 54.8 58.2 61.7 52.0 57.2 51.4 €0.0 57.3 59.5 55.5
29 81.2 55.0 57.3 64.5 52.8 57.2| 8.0 60.0{ 57.% 57.6| 55.6
30 82.3 53.3 56.4 132 51.0 57.2 48.8 56.2 57.4 57.6 56.5
81 8l. 51.7 63.6 56.3| 49.7 57.5 56.5
um 1,542.6 1,928.6 2,542.6 1,695.0 1,963.7 1,732.9
2,527.9 1,572.4 2,791.6 3,353.7 1,819.3 1,782.8
1943 Period  1932-1943 &
' Extreme Gage Extreme Second Feet Average | ' Total Acre Feet
Month | - Feet High Low Second
High Low Day Day Feet | Acre Feet Normal Maximum -| Minimum
Jen. 1.k0 1.10 7 91.k | 3 61.8 81.5| ‘5,010 4,199 7,070 93k
Feb. 1.34 .93 1 85.8 | 22 45.3 55.1| 3,060 12,763 5,490 L87
| Mar. 2.77 9k 2k 282 20 Wb 50.7( 3,120 2,688 4,130 1,300
Apr. 7.35 97 8| 3,000 30 k9.6 64.3 3,830 2,91k |* 6,120 566
May 8.42 .85 22| 2,8% [f17 4o.2 90.1| 5,540 4,181 6,700 2,310
June |%* 8.50 .95 5| ¥ 2,890 28 4.5 ( * 84.8|% 5,040 7,028  |* 47,900 1,kho0
‘July |*13.60 1.00 11| % 8,750 $1 50.0 108 |* 6,650 3,5% |* 6,650 1,120
Aug. 1.36 .99 10 82.9 |f20 k7.9 s5k.7| 3,360 3,302 5,590 1,280
Sept.| 5.90 .96 2| 1,300 1 45.6 60.6| 3,610 5,065 19,100 2,070
Oct. h.62 1.01 1 7 26 51.1 63.3| 3,890 3,792 6,320 1,710
Nov. 2.9h4 .99 2 332 22 50.0 59.4| 3,540 3,228 5,560 526
Dec. | 1.83 .96 Y 11 2 ky.b 55.9| 3,4ko 3,312 5,820 Lo6
Yearly| *13.60 .85 * 8,750 4.2 69.2| 50,090 | 46,008 98,137 22,202
% And other daye. * Partly estimated. ’ e
® The average marimm and minimm diach for September, October, November and December,are for the

period 1931 to 1943.
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PINTO CREEK STATION NEAR DEL RIO, TEXAS

DESCRIPTION: Wster-stage recorder, cable with sit-down cable car equipped for winch and heavy weights, and
concrete control dem, 0.6 mile below Del Rio-Eagle Pass highway and 5.5 miles above confluence with the
Rio Grande. This creek enters the Rio Grande 717.7 river miles below the American Dam at El Paso,Texas.
Zero of gage 1le 854.61 feet mbove meen sea level, United States Comst and Geodetic Survey datum. Also =&
series of pipe geges (high stage indicating geges) 750 feet upstreem from the gege well.

RECORDS: Based ypon 15 meter measurements during the year and stable rating curve. 1943 records good.
Records availsble: November 1928 to Decembsr 31, 1943.

2 The flow of thls spring-fed creek is modified by smell irrigation diversions above the geg-
ing station.

EXTREME FLOWS: The greatest recorded flow was on August 31, 1932, when the extreme gage height was 21.08

feet and the extreme flow 5&,650 second feet. This corresponds to a flood f£low of 239 second feet per
square mile of watershed. This spring-fed creek is oftemn dry.

' Mean Daily'Disclmrge in Second Feet 1943 —— Annual and Period Summary

Day| Jan. Feb. March April | May June July Aug. Sept. Oct. Nov. Dec
1 0 5.1 2.0 | 2.2 |t 5 3.5 0 0 966 | 2o 2.2 2.3
2 0 5.0 2.0 2.2 |® 5 2.7 0 0 83.8 8.9 8.0 2.3
g 0 4.8 2.0 2.2 | 3 2.4 0 0 36.7 34.3 2.k 2.3
4 0 2.8 1.7 1.6 |t 2| 35.6 0 0 5.3 1.1 2.3 2.3
5 0 2.6 1.7 1.3 |* a2 0 0 2.5 6.5 2.3 2.8
8 0 2.5 2.0 1.2 0 6.7 | o0 0 2.1 3.0 2.4 2.6
7 0 2. 2.1 1.1 0 8.5 0 0 1.9 2.5 2.2 2.4
8 0 2.2 1.8 | 964 0 2.9 0 0 1.8 2.0 2.1 2.4
9 0 2.4 1.5 112 0 2.6 0 0 6.2 2.3 2.1 2.4

10 0 2.4 1.8 49.3 39.3 2.4 0 0 T 2. 2.2 2.1 2.4

11 0 2.5 1.8 6.3 19.1 2.3 o 0 1.k 2.2 2,1 2.4

12 0 2.3 2.1 5.8 2.5 2,2 0 0 12| 2.2 2.1 2.3

13 1.2 2.5 2.1 5.6 1.6 2.1 0 0 1.0 2.2 2.1 2.2

14 1.7 2.5 1.9 5.1 ‘1.2 2.1 0 0 .8 2.2 2.1 2.3

18 2.3 2.5 1.6 3.8 .8 2.1 0 0 .6 2.1 2.2 2.3

16 [* 2.6 2.5 1.9 3.8 .5 2.1 4] o] 10.9 2.1 7.3 2.4

17 [* 2.6 2.6 1.9 5.8 0 2.1 ) 0 13.5 2.1 2.3 2.h

18 |* 2.6 2.6 1.6 3.8 0 2.0 0 0 2.1 2.2 2.2 o.h

19 [ 2.6 2.6 1.8 3.3 0 2.0 Q 0 1.7 2.2 2.1 2.h

20 [+ 2.6 2.6 1.8 1.6 0 2.0 o 0 2.0 2.2 2.1 2.b

21 |* 2.8 2.6 1.5 1.6 66.4 1.9 0 0 2.1 2.2 2.1 2.4

22 3.0 2.6 1.5 1.3 |1,210 * L9 0 0 2.1 2.2 2.2 2.4

23 3.3 2.7. 1.4 1.0 61.4 2.2 0 [¢] 2.0 2.2 2.1 2.5

24 3.6 2.k 2.0 1.0 25.1 1.8 0 0 2.0 2.2 2.1 2.6

25 3.7 2.4 7.2 .8 7.0 1.7 [} o 1.9 2.2 2.1 2.6

26 3.4 2.2 3.6 .8 5.6 1.6 (] [¢] 2. 2.2 2.1 2.6

27 3.5 2.2 2.4 .8 5.2 1.k o 0 2.7 2.2 2.7 2.6

28 3.9 1.9 2.2 .8 4.6 1.2 4} 0 2.1 2.2 2.9 2.5

29 L1 2.2 7 10.h 9 0 0 1.9 2.2 2.k 2.5

30 4.3 2.2 7 12.3 (¢ 5 o 0 1.8 2.2 2.3 2.5

31 4.3 2.2 5.5 o 0 2.2 2.5

Sum 76.4 1,191.5 308.4 0 435.1 75.%

58.1 65.5 1,480 1,16k.6 7.6
1943 Period  1929-1943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second
High Low Day Day | Feet | Acre Feet Normal Maximum | Minimum

Jan. 2.57 3 .7 $1 0 1.9 115 ho7 © 2,110 0

Feb. 2.59 2.2 1 5.1 | 28 1.9 2.7 152 436 1,860 8.3

Mar. 2.79 2.39 | 25 10.5 | %22 1.5 2.1 130° 601 2,500 h.3

‘Apr. 7.95 2.33 8|2,640 - 30 .6 39.7 2,360 897 3,600 43.0

My 8.21 1.64 | 22| 3,380 $20 0 47.7 2,940 2,574 20,500 28.0

June 5.21 2.03 5| 806 30 0 10.3 612 2,478 30,000 [+}

July | - $1 0 $1 0 0 0 3,614 30,000 0

Aug. $1 0 1 0 0 0 3,592 48,700 0

Sept.| 8.02 1.97 1| 3,150 16 0 38.8 2,310 2,313 17,300 0

oOct. 6.4k 2.1 1| 1,600 1 1.8 | 1k.0 863 969 4,000 [}

Nov. 3.64 2.48 2 45.8 8 2.1 2.6 15k hy2 2,150 o]

Dec. | -2.59 250 | 5 2.9 13 2.2 2.4 150 538 ¢ 2,180 ¢ o 4

Yearly| 8.21 | 5,380 | o [ 135 | 9,76 | 18,98 |#76,259.3 2,651k ¢

£ And other days. * Partly estimated. 2 Eatimated. # Partly estimated for the period 192k.1943.

4 For the period 1928-1943
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RIO SAN DIEGO STATION AT JIMENEZ, COAHUILA

DESCRIPTION: Water-stage recorder and cable with sit-down cable car. Masonry and concrete Cipoletti welr
control for measuring discharges up to 700 second feet. The station is located 4.} miles west of Jimenez
Coahuila, and five miles sbove the confluence with the Rlo Grande.This stream enters the Rio Grande 722,
river miles below the Americen Dam at El Paso, Texas. Zero of the gage is 828.90 feet U.S.C. & G.3. mean
sea lovel datum. '

RECORDS: Based upon the welr discharge taeble and the 1942 discharge curve. 1943 records good. Records
available: 192k to 1943. The records from 1922 to September 1932 are conaidered doubtful.

H The weir control at this station was comstructed in November 1932. From 1924 to 1932 there was
a staff-gage at Paso del Salto, 3.1 mlles upstream from the present station. The flow of thla spring- fed
stream is modified by two small storage reservoirs, San Miguel and Centemario on the Irrigation District
of San Carlos, Coahuila, and by irrigation of Dolores Haciende juet above this station. One-fourth mile
down stream from this gaging statlon, water was diverted for irrigating about 1,236 acres of land in the
Jimenez Community. '

EXTREME FIOWS: The highest determined flow was on September 18, 1941, when a peek flow of about 75,220
second feet passed this station with a gage height of 20.96 feet on the present gage. According to local
inhaditants the water level at the present gage reached the same height in 1305 as on September 18, 1941,
but because of chamnnel conditions it is thought that the maximum flow in 1905 was less than in 1941, even
though the gage heights were the seme. The river was dry on several occasions from April to June 1939.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan, Feb. | March April May June July Aug. Sept. Oct, Nov. Dec.
1] 749 52.3 52.3 k2.0 52.3 175 11h 52.3 k2.0 143 52.3 87.2
2| 74.9 52.3 k2.0 k2.0 52.3 159 11k 63.2 k2.0 87.2 | 258 87.2
8| 7h.9 52.3 42.0 k2.0 42.0 143 100 63.2 k2.0 87.2 | 100 87.2
4| 7h9 52.3 52.3 Le.o h2.0 297 100 63.2 3 87.2 | 100 87.2
5 7h.8 52.3 52.3 32.0 42.0 246 100 63.2 63.2 87.2 87.2 87.2
6| Th.o 52.3 52.3 k2.0 42.0 | 192 100 63.2 52.3 87.2 B7.2 87.2
7] 7h.9 52.3 42.0 52.3 42.0 159 100 63.2 63.2 87.2 | 87.2 87.2
8| 74.9 52.5 k2.0 227 k2.0 143 87.2 63.2 63.2 87.2 7h.9 87.2
9 T4 .9 52.3 42.0 11k 52.3 129 87.2 63.2 52.3 87.2 .9 87.2.
10 | 63.2 52.3 2.0 | 7H.9 87.2 | 11k 87.2 52.3 52.3 74.9 | 7.9 | 87.2
11 74.8 52.3 42.0 63.2 §3.2 11k 209 42.0 52.3 87.2 4.9 87.2
12 | 7h.9 52.3 k2.0 74.9 63.2 11k 368 k2.0 63.2 87.2 | Th.9 87.2
.13 63.2 52.3 2.0 74.9 k2.0 11k 227 k2.0 63.2 87.2 T4.9 B7.2
14| 63.2 52.3 42.0 4.9 k2.0 129 209 52.3 63.2 87.2 7%.9 87.2
15 74.9 52.3 42.0 4.9 42.0 129 209 k2.0 63.2 . 87.2 Th. 4.9
16| 749 | s52.3 | b2.0 63.2 k2.0 | 129 192 52.3 52.3 87.2 | Th.9 | Th.9
17| 74.8 52.3 k2.0 128 k2.0 129 175 52.3 Th.9 87.2 4.9 4.9
18 63.2 k2.0 L2.0 63.2 %2.0 11k 175 52.3 .9 87.2 .9 4.9
19 63.2 k2.0 k2.0 63.2 k2.0 100 192 ka0 8.9 87.2 .9 749
20 63.2 42.0 52.3 63.2 2.0 87.2 175 48.0 4.9 87.2 4.9 789
21 | 63.2 k2.0 52.3 63.2 114 100 175 2.0 4.9 4.9 .9 87.2
22 63.2 52.3 52.3 63.2 501 114 175 42.0 4.9 Th.9 4.9 7h.9
23 42.0 52.3 k2.0 63.2 264 11k 159 k2.0 63.2 .9 .9 Th.9
24 k2.0 52.3 52.3 63.2 209 11k 129 k2.0 63.2 4.9 87.2 Th.9
25 52.3 52.3 52.3 63.2 227 11k 11k b2.0 63.2 4.9 .9 7.9
26 52.3 52.3 k2.0 52.3 227 143 87.2 k2.0 63.2 £3.2 4.9 %9
27| 52.3 | 52.3 2.0 52.3 227 143 87.2 42.0 4.9 k2o | ThS | Th.9
28 | s52.3 52.3 52.3 52.3 192 143 63.2 k2.0 7h.9 42.0 4.9 4.9
29 | 52.3 52.3 52.3 175 128 63.2 k2.0 4.9 52.3 87.2 | T4.9
30 | 52.3 52.3 52.3 209 114 52.3 52.3 .9 63.2 87.2 T%.9
81| 52.3 h2.0 175 . 52.3 52.3 52.3 4.9
Sum 1,h03.2 2,031.3 h,2h3.2 1,55%.0 2,k77.0 2,506.4
2,004.0 _1,425.6 3,478.5 %,278.0 1,974.7 2,531.5
1943 Period 19331943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second - - —
: High | Low | Day Day Feet | Acre Feet ge | M M
Jan. 2.92 2.82 # .9 #1 k2o 64.6 3,970 8,561 36,430 2,910
Feb 2.85 2.82 # 52.3 #| Le.o 50.8 | 2,820 5,692 25,760 1,970
Mar 2.89 2.82 | 24 63.2 #| b2.o k6.0 | 2,850 ° 5,265 21,500 2,1k0
Apr 3.77 2.79 8 586 5 32.8 67.7 | . 4,030 5,905 16,820 1,110
May L.76 2.82 22 | 1,030 #| k2.0 112 6,900 16,791 120,000 1,290
June 5.68 2.95 & | 1,900 20 | 87.2 b 8,h20 11,000 62,240 1,k20
July 4.36 2.85 11 953 # 52.3 138 8,k90 8,264 21,550 1,210
Aug. 2.89 2.82 # 63.2 #| Lke.o 50.1 | 3,080 7,473 19,950 2,030
Sept. k.20 2.82 4 862 #| k2.0 65.8 | 3,920 19,803 8L,620 2,210
Oct. 3.61 2.82 1 459 # k2.0 79.9 4,010 | 2b,472 |8 146,640 (& 1,950
Nov. L.ok 2.85 2 773 1 52.3 84k | 5,020 (¢ 15,012 (@ 68,290 |[& 1,960
Dec. 2.95 2.92 # 87.2 #| 4.9 80.9 ko0 9 9,407 |® 15,160 |® 2,060
[Yeariy| 5.68 [ 2.79 1,900 32.8 82.0 | 59,360 | 137,635 | 381,720 | 27,460

# Various days of the month. @ Period 1932-1943.
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RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA

DESCRIPTION: Water.atege recorder and cable with sit-down cable car. Reinforced concrete control weir for
measuring the flow up to 177 second feet. This station 1is located 10.6 miles west of the town of El Moral,
Coahuila,19.3 miles northwest from Pledras Negras and 11.2 miles aboveé the confluence with the Rio Grande.
Zero of the gage is 879.95 feet above sea:level, U.S.C. & G.S. datum. Thie stream enters the Rio Grande
735.4 river miles below the American Dem at El Paso, Texas.

RECORDS: Based upon the 1942 rating table, the lower portion of which conforms to the welr tabdle. The upper
portion of the rating table 1s besed upon meter measurements. 1943 records good. Records available: 1922
to 1943. The records from 1922 to September 1932 are considered doubtful.

REMARKS: From 1922 to 1932 there were made daily 3 staff-gage readings at this station, on the same gage
used at this stetion prior to December 1938. This station was constructed in October 1932, at a point
1,640 feet upstream from Paso de las Mulas. In December 1938, the station was moved 3,300 feet downstream
to the present site. The flow.of this spring.fed river was modified by irrigetion diversions apove and
below this station.

EXTREME FIOWS: The grestest recorded flow waa on September 7, 1932, when the extreme gage height was 16.08
foot and the extreme flow 81,200 second feet. The river is sometimes dry.

CORRECTION: The elevation of the zero of the gage was reported erronmsously in Water Bulletins Nos. 8, 9, 10

and 11. The correct elevation is shown mbove. For corrections to the daily discharge record for 1941 at
this station see the following page.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary

Pay| Jan. Feb. March Anril—l May June July Aug. Sept. Oct. Nov. Dec. —I
1] 261 261 212 | 120 —‘ 2.1 ] 31| 87.6 | 79.% | 31 | 79.% | s7.2| 6h.3
2 3.4 | 31.4 | 16.2 12.0 4.9 26.1 79.5 | 79.4 80.9 71.7 57.2 1 57.2
8| 37.h | 261 | 21.2 12.0 k.9 21.2 1.7 | T1.7 57.2 64.3 57.2 | U43.8
4| 314 | 26,1 21.2 12.0 4.9 | 590 1.7 | 1.7 7.7 64.3 50.1 | 50.1
6| 3L.b| 26.1| 21.2 12.0 2.1 | 512 L 1.7 | 7.7 50.1 64.3 50.1 | 50.1
6| 37.4% | 26| 2L.2 12,0 2.1 64.3 7.7 | 64.3 50.1 64.3 50.1 50.1
ki 31.4 21.2 21.2 8.1 2.1 43.8 1.7 6k.3 43.8 64.3 50.1 50.1
8| 314 | 21.2 | 21.2 26.1 4.9 37.4 71.7 | 64.3 3.8 6L.3 50.1 | L43.8
9| 3.4 | 212 | 21.2 21.2 21.2 k8.0 TL.7 | 6k.3 57.2 64.3 50,1 | 43.8

10| 314 | 212 | 2.2 | 163 12.0 | 463 L7 | €h3 | B3 64.3 50.1 | 143.8

1| 314 | 21.2 | 21.2 12.0 12.0 | W31 L3y | 643 57.2 71.77 50.1 | 43.8

12 | 26.1 | 21.2 | 16.2 12.0 8.1 | 339 104 6L.3 50.1 1.7 3.8 | 143.8

18 | 26.1 | 21.2 | 16.2 12.0 k.o | 256 96.0 | 64.3 50.1 64,3 k3.8 | 7.4

14 | 37.4 | 21.2 | 16.2 8.1 Lo | 195 87.6 | 6.3 50.1 57.2 4¥3.8 | 37.4

16 | 314 21.2 16.2 8.1 4.9 | 162 87.6 64.3 50.1 57.2 43.8 31.L4

18 31.4 21.ﬂ 16.2 12.0 k.9 152 79.4 64.3 57.2 57.2 50.1 31.h

17| 31.4 21.2 16.2 12.0 k.9 123 79.4 6s.3 57.2 57.2 50.1 31.4

18 | 31.4 [ 21.2 | 16.2 12.0 2.1 | 10k 79.4 | 50.1 57.2 57.2 50.1 | 37.h

19 | 31.L| 21.2 12.0 12.0 2.1 96.0 7.7 | 50.1 50.1 57.2 50.1 | 37.k

20 | 31k | 21.2 | 16.2 8.1 2.1 87.6 79.4 | 43.8 50.1 57.2 k3.8 | 31.4

21 314 21l.2 16.2 5.0 126 79 .4 9.4 13.8 50.1 57.2 43.8 3.4

22 31.k 21.2 16.2 8.1 939 T1.7 79.4 50.1 50.1 57.2 43.8 37.4

28 | 31.k 21.2 16.2 5.0 184 1k2 79 .4 50.1 57.2 57.2 43.8 3.8

24 314 21.2 12.0 L.9 79.4 530 79.4 4.8 57.2 57.2 50.1 43.8

25 26.1 21.2 16.2 L 4.9 37.4 367 | T9.k 43.8 57.2 57.2 50.1 43.8

26 | 26.1 21.2 16.2 5.0 37.% 284 79.4 43.8 87.6 57.2 50.1 k3.8

27 26.1 21.2 16.2 5.0 26.1 206 |- B87.6 13.8 96.0 57.2 57.2 43.8

28 314 21.2 16.2 2.1 37.4 162 79.4% 37.4 79.% 57.2 57.2 43.8

29 | 26.1 16.2 2.1 50.1 | 122 79.4 | 37.% 1.7 51.2 57.2 | k3.8

30 26.1 16.2 2.1 4.3 104 79.4 31.h 1.7 57.2 57.2 43.8

81| 26.1 { 16.2 37.4 [ 794 ] 31, L 57.2 43.8

Sum | 628.3 296.2 5,850.9 1,746.3 1,902.8 1,322.9

: 943 .7 543 .8 1,730.6 2,820.8 1,76k4.1 1,502.3

1943 Period-  1932-1943
Extreme Gage Extreme Second Feet Average Total Acre Feet

Month Feet High Low Second .

. High Low Day Day Feet | Acre Feet Normal Maximum Minimum
Jan, 33 .20 # 38| #| 21.2 30.4 1,870 3,636 14,850 171
Feb. .26 .16 # 314 | # | 16.2 22.4 1,250 2,612 111,580 555
Mar. .20 .13 # 21.2 | # 12.0 17.5 1,080 2,539 ! 9,900 576
Apr. 23 .03 # 2.1 | # 2.1 9.9 588 2,139 . 6,870 382
May k.00 0 22 | 2,280 1 0 55.8 3,430 5,857 k2,330 58.0
June 6.20 .16 4 4,660 4 16.2 195 11,610° 5,687 | 37,630 30.0
July 5.61 A6 |11 | 3,960 #| M7 91.0 5,600 L,022 12,170 o
Aug. R} .23 # 79.5 | 31| 26.1 | 56.3 3,460 3,669 13,160 39.0
Sept. | 1.25 .20 2 339 1| 21.2 58.8 3,500 |, 28,831 |* 253,960 Y71
Oct. 56 .36 1 96.1 | 6| 50.1 61.4 3,770 | 10,931 81,360 815
Nov. 43 33 # 64,3 | #| 3.8 50.1 2,980 5,192 24,450 535
Dec. 43 .23 1 643 | #| 26 b2.7 2,620 k254 19,060 131
Yearly| 6.20 o 4,660 0 57.7 | 41,758 79,369 41h,310 | 7,436

* Partly estimated. # Verious days of the month.
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DESCRIPTION:

RECORDS:

REMARKS:

EXTREME FLOWS:

CORRECTTON:

WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO SAN RODRIGO STATION NEAR EL MORAL, COAHUILA -

See preceding page-

See preceding page.

See preceding page.

See preceding page.

The record of discharges for this
11 was erroneous due to errora caused by the automatic recording gage.

gtation for the year 1941 as published in Water Bulletin No.
The following record is correct.

Mean Daily Discharge in Second Feet 1941 —— Annual and Period Summary

Day| Jan. Feb. | March | April May June July Aug. Sept. Oct, Nov. | Dec.

1| 31k | 43.8 31.4 26.1 | 43.8 26.1 123 87.6 1.7 | 352 132 122
2| 31.4 | 43.8 26.1 21.2 43.8 26.1 96.1 79.5 71,7 | 325 132 122
8| 31.4 | 43.8 26.1 21.2 4.8 26.1 79.5 79.5 7.7 | 325 132 132
4] 31.% | ¥3.8 26.1 21.2 374 31.k 7.7 79.5 .7 311 132 132

5| 31.4 | 43.8 26.1 21.2 31k 31.4 .7 79.5 71.7 | 284 123 122

6 | 31.% | 37.4 26.1 21.2 26.1 31.h4 64.3 79.5 1.7 256 132 123

7| 31.4 | 37.4 21.2 21.2 26.1 26.1 6L.3 79.5 1.7 2k2 132 123

8 | 31.4 | 37.k 26.1 21.2 26.1 26.1 57.2 79.5 64.3 218 132 123

9 | 31.4k| 37.h4 21.2 21.2 26.1 26.1 57.2 79.5 108 195 132 123
10 | 314 | 37.h 21.2 21.2 26.1 26.1 50.1 79.5 113 184 132 123
11 | 31.k | 31k 21.2 21.2 26.1 31.4 64.3 79.5 96.1 173 132 123
12 31,04 | 31.4 21.2 21.2 21.2 31.L 6h.3 79.5 1h2 173 132 123
18 | 31.h | 31k 21.2 16.2 21.2 31.4 64.3 79.5 105 162 132 113
14 | 31.h | 31.4 21.2 16.2 21.2 37.4 296 79.5 96.1 | 162 132 113
15 31.% | 3.4 21.2 16.2 21.2 37.% 113 79.5 87.6 152 132 113
16 3.4 | 31 21.2 16.2 21.2 37.4 96.1 79.5 96.1 152 132 113
17| 31.h | 31.% 110 16.2 21.2 37.4 96.1 79.5 248 152 132 113
18 | 31.h | 31.4 7.7 16.2 21.2 7.4 87.6 79.5 |3,210 1k2 132 113
19 31.4 | 31.% 50.1 12.0 21.2 7.4 87.6 7.7 |5,650 1o 132 113
20 | 26.1 | 37.4 3.8 12.0 26.1 374 87.6 64.3 3,341 142 132 113
21 | 26.1 | 37.h 13.8 12.0 6.3 374 87.6 64.3 |2,189 142 132 113
22 | 26.1 | 37.% 43.8 12.0 | 105 43.8 87.6 64.3 (1,593 142 132 105
28 | 26.1 | 37.4 37.4 12.0 64.3 50.1 9.5 57.2 1,190 142 132 | 105
24 26.1 | 37.4 37.4 12.0 50.1 64.3 19.5 57.2 876 12 | 132 96.1
26 | 31.k | 37.4 3.4 16.2 50.1 6L.3 79.5 57.2 735 142 132 96.1
26 | 31.h | 37.4 37.4 21.2 43.8 50.1 79.5 57.2 600 142 132 96.1
27 | 218 31.4 374 314 37.4 50.1 79.5 €4.3 530 1ke 132 105
28 57.2 | 31.k 374 1.4 31.h 218 19.5 96.1 Lz 1h2 132 105
29 | 143.8 314 | 123 314 | 206 79.5 96.1 7 1k2 132 105
30 | 43.8 26.1 .7 26.1 162 87.6 87.6 381 142 132 105
31| 43.8 26.1 . 26.1 87.6 87.6 142 105
Sum 1,013.2 723.% 1,579.0 2,36%.2 5,806 3,531.3

1,196.5 1,050.0 1,082. 2,698.9 22,833 .1 3,951
- 1941 Period  1932-1941
) Extreme Gage Extreme Second Feet Average Total Acre Feet
Month Feet High Low Second -
High Low ' | Day Day Feet | Acre Feet Normal Maximum | Minimum

Jan. | .95 23 27 |* 230 # | 26.1 38.6 [* 2,370 3,710 14,850 171
Feb. 33 .23 3.8 | #| 26 36.2 2,010 2,695 11,580 555
Mar. 1.05 .20 17 256 # 21.2 33.9 2,080 2,680 9,900 576
Apr. 1.31 .10 29 367 # 8.1 24,1 1,430 2,179 6,870 382
May 19 -20 162 # | 21.2 34.9 2,150 6,450 42,330 58.0
June 1.02 23 28 242 #| 261 52.6 3,130 5,583 37,630 30.0
July 3.02 36 14 1,440 #| 50.1 87.1 5,350 4,205 12,170 [
Aug. .66 .39 28 123 # 57.2 76.3 4,690 3,973 13,160 39.0
Sept. | 10.30 43 18 | 10,770 #| 643 | 761 45,290 33,699 |* 253,960 471
Oct. 1.31 .69 1 367 # | 132 187 11,520 12,199 81,360 815
Nov. .72 .66 1 142 4| 123 132 7,840 5,561 2k, 450 535
Dec. .66 .56 # 123 23 | 96.1 | 114 7,000 4,563 19,060 131
Yearly| 10.30 .10 10,779 8.1 |13 94,860 87,497 41k,310 7,436

#* Partly estimated.

# Various days.




TESCRIPTION:

international highway bridge between Eagle Pass, Texas,
miles below the Americen Dem at El Paso, Texas.

WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT EAGLE PASS STATION

33

Water-staege recorder and cable wlth stend-up cable car and winch located .5 mlle above the

U.S.C. & G.S. detum.

and Piedras Negras, Coehiila, and 754.6
Zero of the gage is 682.91 feet sbove msan see level,

river

RECORDS: Based upon 136 meter messurements, 12 by the Mexican and 12 by the United States Section during
1943 records good. Records available: May 1900 to

the year.

April '1916; November 1923 to December 1943.

REMARES: The river flow is greatly modified at this station by many irrigation diversions,

Computations by shifting chamnel methods.

turns, and large reservoirs in the Unlted States and Mexico.
tenance of thie station was turned over from the United States Sectlon to the Mexican Section of the Com-

missaion.

drainage re-

On April 10, 1939, the operation end main-

EXTREME FLOWS: The greatest recorded flow was on September 2,.1932, when the extreme gage néight was %9.00
feat, discharge 569,000 second feet. (See Special Flood Report 1932 by the United States Section of thile

Commission). The lowest flow ever recorded was on August 19, 1937 when the extremes gage heigpt wag 2.22
feot and the extreme flow 632 second feet. NMumerous records of extremes may bde found 1in previous Water
Bulletins.
Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan, Feb. | March Aprif May June Sept. Oct. Nov. Dec.
1| 3,480 | 3,160 | 2,520 | 2,090 | 1,380 | 3,64%0 1,860 | 8,190 | 2,810 | 2,160
2| 3,390 | 3,200 | 2,520 2,080 | 1,490 4,170 3,140 | 9,180 | 8,790 | 2,150
3 | 3,300 | 3,310 2,60 | 2,060 1,590 | 3,990 2,380 | 8,580 | 5,230 | 2,250
4 | 3,h00 | 3,280 | 2,400 1,950 1,480 | 3,080 2,150 | 7,880 | 2,810 | 2,200
5 | 3,250 | 3,140 | 2,450 1,890 1,330 | 10,730 1,740 6,430 | 2,480 | 2,300
6| 3,250 | 3,070 | 2,400 1,840 | 1,330 %,560 1,680 | 5,690 | 2,380 | 2,260
7| 3,380 | 2,950 | 2,300 | 1,870 | 1,410 | 3,520 2,110 | 5,120 | 2,230 | 2,450
8 | 3,lk0 | 2,040 | 2,310 | 9,110 | 1,450 | 3,020 2,400 | 5,050 | 2,290 | 2,4k0
9 | 3,320 | 2,860 | 2,510 | 3,640 1,k60 | 2,730 | 5,260 | 2,310 | 2,030 4,800 | 2,370 | 2,370
10 | 3,310 | 2,830 | 2,660 | 2,510 | 1,830 | 2,910 | 5,160 | 2,230 1,540 | 4,590 | 2,290 | 2,390
11 | 3,370 | 2,800 | 2,650:| 2,240 | 2,080 | 3,160 { T,950 | 2,1k0 1,490 | 4,340 | 2,180 | 2,300
12 | 3,430 | 2,660 | 2,710 | 2,070 | 2,030 | 3,170 | 13,770 1,930 1,460 4,030 | 2,100 | 2,120
13 | 3,280 | 2,680 2,770 2,060 1,660 2,820 5,120 1,830 1,500 3,670 | 2,060 | 2,040
14 | 3,320 | 2,720 2,710 1,890 1,470 2,650 4,480 1,700 1,510 3,440 | 2,050 | 2,230
18 | 3,170 | 2,700 2,760 | 1,780 1,470 | 2,600 | 4,030 1,710 1,510 3,410 | 2,090 | 2,270
16 | 3,250 | 2,730 |- 2,810 1,720 1,380 2,490 8,720 1,720 1,750 2,960 | 2,50 | 2,120
17 | 3,150 | 2,710 | 2,810 1,820 | 2,6%0 | 2,670 6,040 1,620 1,750 3,190 | 2,170 | 2,320
18 | 3,050 | 2,700 2,800 1,710 1,830 2,570 4,200 1,530 1,610 3,290 | 1,580 | 2,320
19 | 2,950 | 2,630 | 2,760 | 1,650 1,540 2,k80 | 3,850 1,480 1,570 3,880 | 1,890 | 2,320
20 | 3,140 | 2,650 2,610 1,980 1,560 2.710 3,850 1,430 | - 1,480 3,990 | 1,820 Le,zlo
21 | 2,980 | 2,620 | 2,4h0 1,960 | 2,210 | 3,710 4,030 1,3k0 1,430 3,920 | 1,810 | .2,420
22 | 3,110 | 2,760 2,470 1,730 | 17,760 3,510 | 5,510 1,340 1,360 3,600 | 2,090 | 2,500
28 | 3,080 | 2,740 | 2,350 | 1,550 | 9,360 | 2,990 | 5,230 | 1,330 | 1,370 | 3,330 | 2,120 | 2,570
24 | 3,220 | 2,720 2,390 1,590 7,310 2,850 4,480 1,250 1,400 3,570 | 2,000 | 2,490
26 | 3,180 | 2,650 2,910 1,540 8,720 2,780 5,160 1,290 1,380 3,280 | 2,000 | 2,550
28 | 3,000 | 2,460 2,510 1,580 5,540 3,000 5,790 1,300 1,810 3,050 | 1,950 | 2,kko
27 | 2,830 | 2,380 2,260 1,520 1,170 | 2,750 6,430 1,300 1,730 2,970 | 2,010 | 2,kko
28 | 2,990 | 2,430 2,270 1,k50 | 3,920 | 2,680 7,840 1,300 1,620 | 2,720 | 2,170 | 2,330
29 | 2,980 2,530 1,470 | 3,920 2,490 6,820 1,260 | 2,330 2,640 | 2,230 | 2,280
80 | 2,980 2,360 1,410 3,740 Le,;oo 5,440 1,270 3,400 2,820 | 2,190 | 2,500
31 | 3,100 2,10 3,920 4,730 | 1,270 2,770 2,440
Sum 78,480 63,760 98,73 62,240 136,180 72,280
99,070 78,550 102,980 164,380 Sk, 490 75,040
1943 ) Period  1924-1943
Extreme Gage Extreme Second Feet Average | Total Acre Feet
Month | Feet High L Low Second 4
High Low Day Daﬂ Feet | Acre Feet | Normal Maximam | Minimum
Jan. 3.81 3.28 1 3,600 27 2,780 3,200 196,500 189,346 365,000| 104,400
Feb. 3.64 2.99 4 3,470 | 28 2,230 2,800( 155,700 156,453 254,250 99,200
Mar. 3.71 2.79 25 3,440 31 2,000 2,530 155,800 153,774 247,440 95,900
Apr. 9.12 2.13 8 21,290 | 30 1,190 2,130| 126,500 143 ,28% 219,000 92,100
My 9.68 2.10 | 25 32,240 1 1,170 3,320| 204,300 260,308 |* 869,000 77,500
June 8.27 2.76 5 21,820 20 2,130 | 3,290| 195,300 262,174 1,005,000 113,340
July 2.56 12 (@ 13,770 3 1,910 5,300 326,000 278,44k |* 1,255,000 (% 125,000
Aug. 3.87 2.07 1 4,340 23 1,250 2,010| 123,500 315,210 [*  969,000| 123,500
Sept. | L.lko 2.07 2 5,760 22 1,2k0 1,820 108,100 642,218 | 2,857,410 80,500
oot 6.10 2.99 2 10,380 | 28 2,540 k,390| 270,100 469,264 | 1,680,300 121,000
Nov. T7.51 2.9 2 17,340 20 1,610 2,500 148,800 223,477 512,800] 109,000
Dec. 3.31 2.66 | 23 2,910 |16 | 1,980 2,330 143,400 191,782 369,760| 105,520
Yearly| ¢.68 2.07 32,240 | 1,170 2,980|2,154,500 (3,285,733 6,668,460]1,798,000

® Mean daily.

* Portly estimeted.



34 WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO ESCONDIDO STATION AT VILLA FUENTE, COAHUILA

TESCRIPTTION: Water-stage recorder and ceble with esit-down cable car, located 3.1 milos southwest of the
City of Piedras Negras, Coahuila, on the outskirts of Villa de Fuente, 5 miles above the confluence with
the Ric Grande and 5.6 miles below the confluence of the Rio San Antonio. This stream enters the Rio
Grande 758.2 river miles below the American Dem at El Paso, Texas. Zero of gage 1s 717.78 feet above mean
cea level, United States Coast and Geodetic Survey datum.

RECORDS: Based upon 29 meter measurements. Computations by shifting channel metnods. 1943 records goodi
Records svailable: 1922 to 1943. :

REMARKS:- This station was built in September 1932. From 1522 to 1932 there were made daily 3 staff-gage
readings 2,300 feet downstream from the present station, but the results of these readings are doubtful,
The elevation of the zero of this old gage wae 0.79 foot above zero of the gage at the present station.The
£16w of this spring-fed stream is modified by irrigation diversions in the drainage basins of the San Ant-
onic and the Escondido.

EXTREME FIOWS: The greatest recorded flow since Jamnuary 1932 waa Msy 1k, 1935, when the extrems gage height
was 17.06 feet and the extreme discharge was 17,700 second feet. The lowest recorded flow ocecurred Novem-
ber 1&, 1934, when the extreme gage helght was .75 foot and the extreme flow was .35 second foot.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April May |  June July Aug. Sept. Oct. Nov. | Dec
1 15.5 11.3 8.1 6.7 5.7 29.7 5.3 4.9 3.9 9.9 -] b2
2| 15.5 | 12.0 8.1 6.7 5.7 18.7 ) 4.9 L.0 8.5 k.2 k.2
3 15.5 12.0 8.1 6.4 5.7 12.4 4.9 4.9 3.9 7.1 L.3 4.3
4| 155 11.3 8.1 6.4 5.7 85.8 k.9 4.9 k.0 5.7 h.2 L.2
5 1k.5 10.6 7.8 6.4 5.7 738 4.9 k.9 3.9 y,2 k.2 L.2
6| 13.1 10.2 7.8 6.4 5.7 43.8 5.7 k.9 k.o b2 %3 | 43
7| 13.h 10.2 7.8 6.4 5.3 22.6 5.7 4.6 3.9 %.3 4.2 .2
81 12.0 16.2 7.8 6.4 5.3 17.0 5.7 4.6 .0 y.2 k.2 4.2
9| 10.9 9.5 7.8 6.k 5.3 1.5 5.7 4.2 5.3 4.2 4.3 4.3
10 9.5 9.9 7.8 6.4 5.3 12.0 5.3 4.2 134 4.3 4.2 4.2
1 8.8 9.2 7.8 6.3 5.3 10.9 5.3 4.2 %8 7| k.2 b2 | Lo
12 9.5 9.2 7.8 6.4 5.3 8.1 5.7 k.2 ©14.8 b2 5.3 k.3
138 9.5 9.2 7.8 6.7 5.3 7.4 - 5.7 L.p 1.8 h.3 k.2 L.2
14 9.9 8.8 7.8 6.7 5.3 6.4 5.7 L.2 13.4 b.2 k.2 L.2
16 9.9 8.8 7.8 7.1 5.3 6.k - 5.6 4.9 9.2 L.2 4.3 4.3
16 10.2 8.1 7.8 7.4 5.3 6.0 5.7 4.3 9.2 4.3 4.2 k.2
17 10.2 9.9 7.8 7.4 L.g9 6.0 5.7 - L2 10.9 L.2 4.2 k.2
18 10.6 10.6 T.4 7.8 5.7 5.7 5.6 4.2 10.9 h.2 L3 4.3
19 11.3 10.9 Tk 7.8 7.1 5.3 5.3 4.3 10.9 5.3 k2 k.2
20 | 11.3 1.3 7.4 7.8 8.8 5.3 5.3, 4.2 11.0 h.2 4.2 L.2
21 11.7 11.3 7.4 7.4 10.6 49 k.9 L2 10.9 h.2 4.3 k.3
22 | 11.7 11.6 an 7.1 38.1 4.9 k.9 4,3 10.9 b3 h.2 k.2
23 11.3 11.6 7.1 7.1 23.7 5.3 L.9 4.2 10.9 4,2 L2 k.2
24 | 11.3 | 12.0 7.1 6.7 18.0 5.3 4.9 4.2 10.9 4.2 4.3 4.3
25 11.7 12.0 7.1 6.0 15.5 5.3 4.6 h.2 14.8 4.3 ®.2 k.2
26 11.7 10.6 7.1 5.6 12.0 5.3 4.6 L3 .0 k.2 L.2 L2
27 11.7 8.8 7.1 5.6 10.6 5.3 4.6 4.2 14.8 h.2 43 L.3
28 11.7 8.1 7.1 5.6 15.9 5.3 4.6 k.2 4.8 L3 | ko2 k.2
29 | 11.3 7.1 5.6 | 265 5.3 L.6 L2 13.4 L.2 L2 k.2
80 | 11.3 7.1 5.6 | 157 5.3 k.9 4.3 2.4 4.2 4.3 4.3
31| 11.3 ) 7.0 109 k.9 4.2 .3 4.2
Sum 289.2 198.3 1,114.2 136.k 145.5 131.2
363.3 234.6 789.1 161.0 305.0 127.0
. 1943 Period  1932-1943
Extreme Gage Extreme Second Feet Average|  Total ‘Acre Feet
Month Feet High Low Second
High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. 2.23 2.10 22 11.7 11 8.8 11.7 721 3,173 15,990 375
Feb. 2.26 2,07 17 A1.7 28 8.1 10.3 STh 1:838 9:990 179
Mar. 2.07 2.03 # 8.1 # 7.1 7.6 465 1,674 6,910 219
Apr. 2.07 2.03 [ 19 7.8 #1 5.7 6.6 393 1,968 5,360 393
May 6.00 2.00 | 29 | 1,100 16 | b9 25.5 1,570 4,448 23,8L0 Lok
June 7.87 2.03 5 | 1,940 # 4.9 37.1 2,210 3,901 19,730 618
July 2.03 2.00 # 5.7 #| b.6 5.2 319 2,284 9,290 271
Aug. 2.00 1.97 | _# b9 #| b2 bk 271 2,184 .| 1k,530 I7h
Sept.| 2.95 1.97 6 201 #| 3.9 10.8 645 2,950 14,340 186
Oct . 2.13 1.97 1 11.7 #| ko2 b7 289 4,701 39,790 117
Nov. 1.97 1.97 # b2 | #| b2 4.2 252 3,010 25,590 101
Dec. 1.97 1.97 # b2 #| k.2 4.2 260 3,062 20,720 260
Yearly| 7.87 1.97 1,9%0 3.9 11.0 7,969 | 35,193 126,090 7,969

# Various days of the month.



WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION 35

RIO GRANDE AT LAREDO STATION

DESCRIPTION: Water-stage recorder and cable with sit-down cable car. Until May 22, 1942 the water stage
recorder was attached to the north ebutment of rallroad bridge over the Rilo Grande between the cities
of laredo, Texes and Nuevo Laredo, Tamaulipas, 88k.3 river miles below the Americen Dem . et E1 Paso,
Texes. On June 10, 1942 the water-stage recorder was installed on the downstreem side of the first pler
of the same bridge on the Mexican side. The elevation of the zero of the gege was not changed. Zero of
the gage at the recorder is at elevation 351.50 feet. The cable is located 2 miles upstream from the
railroasd bridge. Zero of the gage at the cable is elevation 353.15 feet. All gage elevations are on
U.S.C. & G.S. sea level datum.

RECORDS: ~Based upon 151 meter measurements, 149 by the Mexicen and 2 by the United States Section. Com-
putations by shifting channel msthode. 1943 records good. Records available: May 1900 to March 191k -
and from October 1922 to December 1943.

REMARKS: The river flow at this statlon 1 modified by many irrigation diversions, drainage returns, and
large reservolrs in the United States and Mexico.

EXTREME FLOWS: The greatest recorded flow at this station was on September 3, 1932, when the pea. gage
reading was 52.20 fest, the flow being k02,000 second feet. On June 20, 1938, a mintmum flow of 777
asecond feet was reached with a gage height of 4.04 feet. Numerous records of extreme flows may he found
in previous Water Bulletins.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. |

3,920 | 2,430 2,600 2,620 1,540 4,590 | 2,610 4,590 1,260 | 3,020 | 2,910 | 2,400
3,990 | 2,560 2,490 2,490 1,470 3,710 2,350 4,060 1,530 9,080 | 2,800 | 2,330
4,060 | 2,520 2,730 | 2,390 1,460 | 3,920 2,370 | 3,850 | 2,670 9,750 | 6,990 | 2,4k0
3,960 | 2,640 | 2,670 | 2,360 1,500 4,060 2,k00 | 3,470 | 4,660 | 9,500 | 6,850 | 2,280
3,740 | 2,770 2,730 | 2,260 1,680 | 25,990 2,430 | 3,400 | 2,430 | 8,970 | 3,600 | 2,310

|

3,810 | 3,080 | 2,730 | 2,150 | 1,590 | 20,090 | 2,780 | 3,670 | 2,200 | 7,200 | 2,930 | 2,340
3,670 | 3,230 2,670 2,100 1,730 8,480 4,870 3,14k0 1,890 6,360 | 2,740 | 2,390
3,670 | 3,450 | 2,670 | 2,140 | 1,520 | k,590 | 5,720 | 2,800 | 1,940 | 5,650 | 2,630 | 2,520
3,710 | 3,380 | 2,600 | 7,200 [ 1,580 | 3,430 | 6,110 | 2,630 | 2,490 | 5,190 | 2,410 | 2,540
10 | 3,600 | 3,500 | 2,600 | 5,760 | 1,550 | 3,130 | 5,610 | 2,500 | 2,770 | 4,840 | 2,450 | 2,500

W00~ | Ok R

11 | 3,570 | 3,180 2,670 3,420 1,550 —| 3,030 6,640 2,h20 2,540 4,770 | 2,400 | 2,460
12 | 3,480 | 3,120 2,790 2,670 1,840 | 3,050 | 8,760 2,320 | 2,090 4,380 | 2,280 | 2,410
18 | 3,710 | 3,120, | 2,840 | 2,330 | 2,150 3,430 | 15,190 2,240 1,850 k130 | 2,290 | 2,370
14 | 3,670 | 2,960 | 2,890 | 2,130 2,080 | 3,210 | 6,390 | 2,070 1,710 3,960 | 2,300 | 2,320
16 | 3,710 | 3,040 | 2,950 | 2,050 1,690 2,810 | 4,910 | 2,010 1,670 3,810 | 2,250 | 2,280

16 | 3,740 | 3,000 | £,990 | 2,020 | 1,kg0 | 2,790 [ 4,240 | 1,900 | 1,680 | 3,640 | 2,220 | 2,360
17 | 3,780 | 3,0k0 | 2,960 | 1,960 | 1,460 | 2,800 | 7,0% | 1,780 | 2,3k0 | 3,480 | 2,270 | 2,390
18 | 3,710 | 2,970 | 2,920 | 1,900 | 1,450 | 3,000 | 6,710 | 1,730 | 2,080 | 3,180 | 2,530 | 2,390
19 | 3,570 | 2,910 | 2,960 | 2,000 | 2,560 | 2,840 | 4,870 | 1,700 | 1,830 | 3,530.| 2,270 | 2,590
20 | 3,340 | 2,950 | 2,860 | 1,800 | 2,090 | 2,560 | 3,710 | 1,710 | 1,740 | 3,670 | 2,100 |i2,650

T

21 | 3,320 | 2,900 2,690 1,830 1,850 2,360 | k¥,910 1,530 1,650 4,200 | 2,100 | 2,630
22 | 3,530 | 2,930 2,530 2,1k0 1,660 3,070 4,310 1,490 1,560 3,990 | 2,000 | 2,600
23 | 3,430 | 3,050 2,380 2,180 | 14,370 3,670 L,9Lk0 1,370 1,590 3,990 | 2,000 | 2,730
24 | 3,340 | 3,160 2,0 1,850 9,610 3,360 5,510 1,250 1,560 3,710 | 2,260 | 2,740
26 | 3,400 | 3,010 2,550 1,640 7,730 | 2,910 | %,240 1,290 | 1,490 3,460 | 2,250 | 2,840

26 | 3,60 | 2,940 | 2,650 | 1,630 | 9,290 | 2,920 | 4,870 | ‘1,260 | 1,500 | 3,510 | 2,080 | 2,750
27 | 3,370 | 2,960 | 3,150 | 1,610 | 6,220 | 2,8% | 5,690 | 1,210 | 1,520 | 3,410 | 2,070 | 2,850
28 | 2,850 | 2,B70 2,830 1,640 4,520 2,980 6,820 1,210 2;390 3,080 | 2,070 | 2,680
29 | 2,420 . 2,680 | 1,600 | 4,590 | 2,760 | 7,380 | 1,210 | 1,970 | 2,830 | 2,070 | 2,650

30 | 2,500 2,590 1,550 5,970 2,810 6,530 1,270 1,780 2,720 | 2,170 | 2,600
31 | 2,460 2,800 6,500 5,260 | 1,300 2,810 2,680
Sum 83,570 72,570 141,260 68,380 145,820 78,020
108,450 8l ,750 106,250 166,200 60,380 80,290
1943 Period  1924-1943

Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second -

High Low Day Day Feet | Acre Feet Normal Maximum Minimum
Jan. 5.71 5.38 3 4,170 29 2,420 3,500 215,200 188,700 351,700 113,600
Feb. 5.58 5.12 8 3,530 | 28 | 2,800 | 2,980 165,800 154,930 237,k00 99,400
Mar. 5.54 5.05 27 3,450 23 2,330 2,730 168,100 152,555 223,000 95,700
Apr. 8.66 L6 9 14,130 30 1,550 2,390 142,000 151,445 461,000 95,600
May 10.66 436 | 23 | 22,1k0 3| 1,370 | 3,430| 210,800| 295,755| 906,200 112,700
June | 14.76 5.02 5| so,500 | 22| 2,280 | 4,710| 280,200 306,135| 1,390,200 89,200
July | 10.47 4,82 23 25,180 3 2,250 5,360 329,700 295,030 1,250,200 128,800
Aug. 6.17 4,13 1 5,010 | 28 | 1,110 | 2,210| 135,600 308,610 888,200 127,000
Sept. | 6.50 4.20 4 5,860 1 1,260 2,010 119,800 680,785| 3,116,700 87,300
Oct. 7.87 4.63 2 10,520 1 1,740 k,700 289,200 510,810 2,071,600 125,800
Nov. 8.10 k.72 3| 11,090 | 23| 1,940 | 2,680 159,300| 230,015 570,800 122,100
Dec. 5.28 kg2 |25 2,910 |15 | 2,110 | 2,520 154,800 193,965 352,700 106,700
Yearly| 14.76 4.3 50,500 1,110 | 3,270| 2,370,500| 3,468,735| 7,310,300 | 1,862,800




36 WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO SALADO STATION AT CD. GUERRERO, TAMAULIPAS

DESCRIPTION:  Water-etage recorder and cable with sit.down cable car and two reinforced concrete Cipoletti
welrs, with a combined capacity of 636 second feet. These weirs were constructed in December 1938. This
statlon 1s located at the place called "E1 Cable" about 6.2 miles above the confluence of the Rio Salado
with the Rio Grande and 2 miles southwest of Ciudad Guerrero, Temaulipas. This stream emters the Rio
Grande 946.1 river miles below the American Dem at E1 Paso, Texas..Zero of gage is 265.74 Peet ebove mean
sea level, United States Coast and Geodetic Survey datum. .

RECORDS: Based upon 178 meter measurements during the year and the welr discharge records. Computations
by shifting channel methods for flow greater than 636 gecond feet. 1943 records good. Records available:
1901 to 1912; 1923 to 1943.

REMARKS: This station was entirely rebuilt by the Mexicen Section of this Commission in December 1932,
and an automatic water-stage recorder was instelled. Prior to 1932, 3 gage readings were made here daily.
The flow of the Rio Salado was greatly modified by the Don Martin reservolr, which forms a part of the
Irrigation System of the Rio Salado, and by irrigation diversions sbove this station.

FIOWS: The greatest recorded flow at this station wes on September 7, 1933, when an extreme gage

height of 18.86 feet was reached with'a corresponding discharge of 43,800 second feet. The stream is
sometimes.dry. Numerous extremes may be found in.previous Water Bulletins.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

Day | Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
1 12.7 22.2 11.3 3.1 8.5 2,480 1h.5 35.7 0 175 26.5 24k
2| 12.7 | 22.2 11.3 26.5 6.7 897 12.7 2k L 18.4| 1,600 38.1 22.2
8 1k.5 22.2 11.3 22.2 5.3 371 11.3 18.4 3,290 1,090 159 278
4| 335 20.5 11.3 18.4 3.9 220 11.3 14.5 1,090 611 T03 81
5| 175 20.5 11.3 16.6 2.8 197 12.7 18.% 277 388 227 2kl
6 79.8 20.5 11.3 12.7 8.5 212 12.7 18.4 264 235 113 108
7| 56.8 20.5 11.3 12.7 142 126 12.7 1.5 420 156 75.6 63.2
8| 3.k | 18.4 12.7 15 1,370 388 12.7. 12.7 388 113 57.2 | 43.4
9 3.4 18.4 12.7 12.7 1,730 1,450 11.3 9.9 2,080 | 113 k0.6 35.7
10 | 5h.b 18.% 12.7 12.7 795 1,420 11.3 8.5 | 2,010 1,910 31.1 31.1
11 48.7 16.6 14.5 11.3 313 T27 11.3 6.7 840 1,050 26.5 26.5
12 0.6 16.6 16.6 11.3 143 399 T3k 5.3 1,800 812 22,2 24 .4

13 35.7 16.6 18.%4 5.9 88.3 252 929 3.9 816 k73 20.5 2l

14 | .k 16.6 18.4 9.9 £3.2 169 540 3.9 331 260 18.4 22.2
15 %0.6 16.6 16.6 8.5 45.9 119 162 2.8 20k 183 18.4 26.5
16 | 35.7 | 16.6 | 16.6 8.5 35.7 84.0| 149 2.8 162 143 8.k | 33.2
17 23.2 16.6 4.5 6.7 28.6 66.0| 143 1.8 156 119 31.1 33.2
18 | 28.6 1.5 h.5 8.5 2.4 136 92.9 1.8 66.0 103 130 38.1
19 | 26.5 | 1k.5 k.5 6.7 20.5 103 79.8 7 8.7 88.3| 325 33.2
20 | 22.2 | 1.5 | 1k5 8.5 16.6 60.0| 57.2 .7 38.1 84.0| 277 28.

21 20. 16.6 12.7 9.9 16.6 38.1| Lo0.6 o] 92.9 75.6| 156 24 .4
22 18.2 16.6 11.3 9.9 1%.5 31.1] 31.3 0 169 69.2f 97.8 2L .4
28 | 18.4 16.6 11.3 8.5 2ko 2k 2hly ‘0 108 63.2| T2.4 22.2

24 18.% 1k.5 11.3 8.5 4,030 20.5| 20.5 o] 79.8 57-2| 57.2 20.5

25 | 20.5 | 145 | 16.6 6.7 | 3,850 16.6| 16.6 0 1,300 48.7] 4.9 | 20.5

26 | 20.5 1.5 16.6 |.16.6 | 1,670 16.6| 1k.5 ) 1,100 40.6| 40.6 20.5

27| 20.5 12.7 18.4 22.2 w1 16.6| 12.7 0 ’560 38.1| 38.1 2k .4

28 | 20.5 12.7 | 26.5 16.6 220 20.5| 12.7 0 252 33.2| 33.2 24 .4

29 | 22.2 8.7 12.7 175 8.k 11.3 [ 175 31.1| 28.6 2l L

80 | 20.5 8.7 9.9 108 1k.s| T2.0 o] 1,160 28.6| 26.5 22.2

31 | 205 40.6 75.6 92.9 0 26.5 22.2

482.2 301.4 10,093.3 205.8 10,218.3 2,231.0

" 4o 8 539.0 15,687.6 " 3,370.7 29,695.9 2,05.9

1943 ) . Period  1924-1943
Extreme Gage Extreme Second Feet Average( Total Acre Feet
Feet High Lot Second

Month High Low Day ® Day v Feet | Acre Feet Normal Maximum | Minimum

Jan. L.ok 1.64 s Lk # | 12.7 45.3 2,780 18,024 144,110 0

Feb. 1.80 1.64% # 22.2 | # | 12.7 17.2 956 12,588 98,520 0

Mar. 2.23 1.61 29 Sh.y # 11.3 17.4 1,070 12,924 95,740 52.0

Apr. 2.00 1.51 1 35.7 # 6.7 13.0 776 12,918 54,500 56.4

My 8.43 1.38 |2k | 5,190 6 1.8 | 506 31,100 b5,k09 |* 253,000 | 5,110
June 7.19 1.67 1 3,570 # | W5 | 336 20,000 ko,819 192,000 1,620
July 6.92 1.61 13 3,080 # 11.3 109 6,690 21,674 100,000 228

Aug. 2.10 1.05 1 43 # 0 6.6 4o8 17,465 67,200 - 81.0
Sept. | 8.99 1.02 9 | 6,070 1 0 657 39,100 96,336 600,000 3,310
Oct. 6.79 1.87 2 2,690 31| 26.5 330 20,300 75,999 673,070 | 1,710

Nov. 5.38 1.71 4 1,180 15 16.6 98.5 5,860 27,352 248,590 246

Dec. 5.94 1.77 4 1,570 # 20.5 72.0 k,430 19,504 198,160 46.0

Yearly, 8.99 1.02 6,070 0 184 133,470 | kol,k12 | 1,350,260 (101,770

* Partly estimated. # Various days of the month.



WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION 37

RIO GRANDE AT ZAPATA STATION

TESCRIPTION: Water-stage recorder and cable with stand-up cable car and winch, located about 3 miles below
the town of Zapata, Texas, 7.5 miles northeast of Guerrero, Temmaulipas, 1.4 miles below the confluence of
the Rio Salado with the Rio Grande, and 947.5 river miles below the American Dam at El Paso, Texas. Zero
of the gage 1s at mean sea lovel, United States Comst and Geodetic Survey datum.

RECORDS:  Based upon 62 meter measurements during the year, 51 by the United States and 11 by the Mexicen
Section. Computations by shifting channel methods. 1943 records good. Records available: January 1932
to December 31, 1943.

REMARKS: The river flow is greatly modified at this atatlon by many irrigation diversioms, drainsge re-
turns, and large reservoirs in the United States end Msxico. .

EXTREME FIOWS: The greatest recorded flow wes on September 4, 1932, when the extreme gage height wag
262.07 feet and the extreme flow was 261,160 second feet. (See Special Flood Report 1932, by the United
States Section of this Commission). The lowest flow recorded was on June 21, 1938, when the extreme gage
height was 219.62 feet and the extreme flow 888 second feet.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

Day ‘ Jan. Feb. March Aprif May June July Aug. Sept. Cet. Nov. Dec.

W 3,570 | 3,230 2,590 2,770 1,520 7,800 | 2,730 | 5,280 1,210 1,920 | 3,040 | 2,360

3,530 | 3,240 2,570 2,540 1,530 6,040 2,580 4,810 1,530 5,670 | 3,050 | 2,koo
3,640 | 3,560 | 2,700 | -2,370 1,510 L,ok0 | 2,440 4,160 | 8,670.| 11,100 | 3,200 | 6,300
4,850 | 3,420 | 2,790 2,350 | 1,520 L,230 2,320 | 3,860 6,480 | 10,400 | 9,920 | 6,170
4,0k0 | 3,420 2,820 2,360 1,520 5,940 2,320 3,540 4,950 | 10,100 | 6,100 | 3,350

4

5

6 | 3,710 | 3;350 | 2,790 | 2,3%0 | 1,64 | 32,200 | 2,280 | 3,530 | 2,8%0 | 9,070 | 3,680 | 2,720
7| 3,70 | 3,390 | 2,730 | 2,110 | 3,bo0 | 15,600 [ 2,750 | 3,7h0 | 3,170 | 7,640 | 3,150 | 2,650
8 | 3,670 | 3,230 | 2,670 2,050 | 2,800 | 7,780 [ 5,130 | 3,260 | 2,480 | €,660 | 2,900 | 2,750
9 | 3,720 | 3,160 | 2,560 | 1,960 | 3,590 | 5,580 | 6,020 | 2,940 | 5,750 | 5,750 | 2,7h0 | 2,800
10 | 3,640 | 3,150 | 2,520 | 8,070 | 2,Wh0 | k,950 | 6,170 | 2,730 | 6,170 | 7,930 | 2,500 | 2,790
11 | 3,660 | 3,100 2,550 4,680 1,900 3,860 5,770 2,640 3,750 6,600 | 2,480 | 2,730
12 | 3,610 | 3,060 | 2,650 | 3,250 | 1,620 | 3,430 | 6,860 | 2,500 | L,250 | 5,710 | 2,440 | 2,650
18 | 3,420 | 3,040 2,720 2,660 1,750 3,34 | 16,300 2,350 3,250 5,180 | 2,340 | 2,610
14 | 3,470 | 3,010 | 2,800 | 2,320 | 2,210 | L,720 | 12,200 | 2,160 | 2,40 | 4,620 | 2,330 | 2,570
16 | 3,500 | 2,870 | 2,880 | 2,140 | 2,190 | 3,520 | 6,540 | 2,040 | 2,160 | 4,220 | 2,40 | 2,5%0

16 | 3,550 | 2,880 | 2,880 | 2,040 | 1,760 | 2,910 | 4,990 | 1,980 | 2,010 | 4,010 | 2,680 | 2,430
17 | 3,580 | 2,880 | 2,860 | 2,020 | 1,500 | 2,810 | u,h0c | 1,850 | 2,120 | 3,870 | 2,330 | 2,550
18 | 3,610 | 2,880 | 2,910 | 1,910 | 1,390 | 3,k70 | 8,6k0 | 1,790 | 2,480 | 3,680 | 2,510 | 2,560
19 | 3,610 | 2,900 | 2,940 | 1,850 | 1,380 | 3,540 | 6,150 | 1,750 | 2,150 | 3,480 | 2,860 | 2,480
20 | 3,610 | 2,880 | 2,970 | 1,910 | 2,k7c | 3,10 | 4,550 | 1,680 | 1,890 | 3,780 | 2,620 | 2,650

21 | 3,350 | 2,870 2,9%0 2,020 | 2,070 2,770 3,880 1,580 1,770 3,950 | 2,380 | 2,690
22 | 3,320 | 2,800 2,820 1,880 1,580 2,580 4,970 1,510 1,790 4,320 | 2,280 | 2,600
23 | 3,420 | 2,820 2,700 2,130 9,130 3,510 4,380 1,460 1,770 4,160 | 2,140 | 2,600
24 | 3,300 | 2,790 2,610 2,130 | 21,500 3,810 5,250 1,3b0 1,570 4,090 | 2,140 | 2,740
26 | 3,210 | 2,870 3,000 1,830 | 12,600 L 3,360 5,470 1,280 3,940 3,850 | 2,330 | 2,860

26 | 3,310 | 2,800 2,800 1,640 | 10,600 2,970 L, k60 1,250 4, 0ko0 3,650 | 2,350 | 2,860
27 | 3,380 | 2,790 | 2,710 1,530 | 9,120 | 2,930 | 5,k20 | 1,230 | 2,630 | 3,580 | 2,330 | 2,760
28 | 3,290 | 2,680 3,100 1,560 6,040 2,880 6,620 1,210 1,940 2,470 | 2,310 | 2,760

29 | 3,130 2,780 1,570 5,110 2,990 7,250 1,180 2,360 3,280 | 2,310 | 2,680
80 | 3,120 2,580 1,560 4,800 2,740 7,910 1,170 4,150 3,150 | 2,290 | 2,660
81 | 3,2h0 2,580 7,570 6,540 | 1,190 3,020 | 2,630
Sum 84,870 71,600 159,400 72,990 161,910 89,940
109,770 85,520 129,850 173,250 95,720 88,0k0
1943 Period 1932-1943

Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second

High Low Day | Day Feet | Acre Feet | Normal Maximum | Minimum

Jen. 221.98 | 221.01
Feb. | 221.15 | 220.81
Mar. | 221.09 | 220.7h
Apr. 223 .40 | 220.26
May 225.95 | 220.13
June | 228.6L | 220.72
July | 225.14 | 220.52
Aug. | 221.B0 | 219.91
Sept. | 223.76 | 219.93
Oct. | 223.53 | 220.54

6,070 | 29 | 3,050 | 3,540 218,000 210,231 (* 48k,450| 119,000
3,420 | 28 | 2,580 | 3,030 168,000 171,015(* 361,350 111,000
3,310 | 31 2,450 | 2,760 170,000 180,339 292,000 124,000
11,700 | 30 | 1,540 | 2,390 142,000| 155,098 226,000 110,000
2k,koo | 19 | 1,380 | 4,190 258,000 333,829 682,000| 134,000
36,400 [ 22 | 2,540 | 5,310 316,000  375,788| 1,517,000| 115,000
19,700 | 6 | 2,160 | 5,590 344,000 381,058| 1,238,000| 132,000
5,700 | 31 948 | 2,350 145,000  314,232| . 665,000 145,000
13,h00 | 1 877 | 3,190 189,000 934,014 2,985,330| 172,000
11,900 | 2 | 1,600 | 5,220 321,000| 678,228| 2,396,4k0| 165,000
Nov. | 223.98 | 220.55 1k,600 | 2k | 2,100 | 2,930 175,000 271,962 748,020 133,000
Dec. | 223.41 | 220.64 11,900 | 1| 2,290 | 2,900 178,000 223,513 591,380 116,000

Yedrly| 228.64 | 219.91 \ 36,400 877 | 3,620 | 2,624,000| k,229,357( 8,038,070| 2,231,000
* Partly estimated.
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WATER BULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION -

RIO ALAMO STATION AT CD. MIER, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable cer and reinforced concrete weir for meas-
urement of flows up to 177 second feet, located ebout 3.7 miles from the confluence of Jthe Rio Alamo with
the Rio Grande and .6 of a mile west of Ciuded Mier; Tamaulipes, Mexico, at a point calied "Paso del Con-
taro”. Thie stream enters the Rio Grande 984.6 river miles below the American Dam near El Paso, Texas.
Zero of gege is 187.0k feet above mean sea level, U.S.C. & G.S. datum.

RECORDS: Based upon 10 meter measurments at high flows during the year and the wier discharge tebles at low
Plows. High flow computations by shifting chennel methods. 19L43. records good. Records available: July 1,
1923 to December 1943.

REMARES: This station was rebuilt in December 1932. In December 1933, the cable was moved 980 feet up~
stream. The zero of its staff-gage remained the same as before. The recorder and i1ts gege were not moved.
In September 19314, a channel with a emall welr of 12 second feet capacity was constructed for measuring
very low flows. In December 1938, a new weir of 177 second feet capacity wus built to replace the former

welr. The flow of this spring-fed stream 1s modified by small storage and irrigation diversions ebove this
station.

EXTREME FLOWS: The greatest recorded flow occurred on September 7, 1933, with an extreme gage height of
26.9 feet and a corresponding flow of 76,600 second feet. The river is often dry. Numsrous records of
extreme flow may be found in previous Water Bulletina.

Mean Daily Discharge in Second Feet 1943 —— Annual end Period Summary
Day | Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 21.5| 33.9 10.6 18.7 2.5 10.6 0 0 438 6.0 13.1
2 18.7| 31.% 10.6 15.9 2.5 6.0 [ 0 178 399 6.0 | 13.1
3 18.7| 27.9 8.1 13.1 2.5 k.2 ] 0 2,460 9h.3 6.0 | 278
4 (2,476 31.4 10.6 13.1 2.5 2.5 0 0 830 47.3 6.0 | 208
5| 802 3.4 10.6 15.9 2.5 0.6 0 0 109 31.4 8.1 37.1
6 | 148 27.9 8.1 15.9 2.5 | b5 ¢} 0 37.1] 247 10.6 21.5
7] 178 27.9 8.1 15.9 1.1 | 80.5 0 [} 18.7 18.7 10.6 15.9
8 ok.3 24.7 10.6 13.1 1.1 | 40.6 0 0 1,700 15.9 10.6 15.9
9 8k.8| 27.9 8.1 10.6 1.1 18.7 0 [¢} 579 33.5 10.6 15.9
10 67.1| 27.9 8.1 8.1 0 8.1 300 0 1,150 |3,430 10.6 15.9
11 4¥7.3| 2bh.7 8.1 6.0 [ 18.7 61.8 0 1,k00 54k 10.6 15.9
12 43,8/ 24.7 8.1 6.0 0 10.6 671 0 459 9k.3 13.1 15.9
18 43.8| 21.5 8.1 L.2 0 21.5 3,360 0 126 47.3 13.1 15.9
14 43.8| 2kh.7 8.1 4.2 0 15.9 388 o] 59.0 33.9 13.1 15.9
15 43.8| 2h.7 8.1 L.2 o] %0.6 104 [ 153 27.9 15-9 15.9
16 40.6| 2h.7 8.1 4.2 0 13.1 s5h.7 o 378 21.5 18.7 27.9
17 27.1| 18.7 8.1 4.2 0 6.0 31.4 0 67.1 18.7 27.9 21.5
18 43.8| 15.9 8.1 4.2 0 27.9 15.9 o 63.2 18.7 18.7 24.7
19 43.8| 18.7 8.1 L2 0 21.5 10.6 0 27.9 15.9 15.9 21.5
20 %0.6| 15.9 6.0 4.2 0 8.1 6.0 0 21.5 15.9 13.1 21.5
21 37.1| 15.9 6.0 L.2 0 k.2 L2 0 15.9 13.1 13.1 21.5
22 L40.6| 13.1 8.1 .2 [ k.2 b2 0 13.1 13.1 10.6 21.5
23 4o.6| 13.1 6.0 Lo Q L.2 2.5 0 10.6 13.1 10.6 21.5
24 40.6| 10.6 6.0 6.0 8.1 k.2 2.5 o 10.6] 10.6 10.6 21.5
25 %0.6| 1.0.6 752 h.2 4.2 2.5 2.5 0 153 10.6 10.6 21.5
26 37.1 10.6 99.6 k.2 2.5 1.1 1.1 0 138 8.1 18.7 21.5
27 33.9 10.6 3.4 4.2 2.4 1.1 0 o} 374 8.1| 37.1| 21.5
28 40.6| 10.6 21.5 L.2 58.6 1.1 4] 0 178 8.1 | 21.5 21.5
29 37.1 18.7 L2 | 946 o] 0 0 120 8.1 18.7 21.5
30 37.1 18.7 4.2 116 4] 0 0 1,02C 8.1 | 15.9 21.5
81 37.1] 18.7 18.7 0 0 8.1 21.5
Sum 601.6 229. 863.3 0 5,480.0 1,067.5
4,759.9 1,159.1 1,174.9 5,020.4 12,149.7 412.6
1943 Period 1924-1943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second - —
High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. 6.36 1.61 4| 3,370 # | 18.7 | 154 9,440 5,890 34,920 0
Feb. 1.80 1.51 1 37.1 | #| 10.6 21.5 1,190 3,999 25,550 67.2
Mar. 446 1.k | 25 1,210 # 6.0 37.% 2,300 3,667 19,830 64.0
Apr. 1.61 1.38 1 18.7 | 30 2.5 77 456 6,731 26,710 86.0
May 5.02 .92 29 1,750 # 0 37.9 2,330 17,191 |* 137,000 209
June 3.84 1.31 6 738 # o 28.8 1,710 16,532 83,240 [
July 6.82 .95 12 4,100 # 0 162 9,960 9,91% 37,590 255
Aug. 1.18 -.07 # 0 # 0 0 0 8,282 | 56,800 [
Sept.| 8.1k -.07 30 6,140 # 0 hos 24,100 28,338 190,520 |* 135
Oct. 6.66 1.48 10 4,270 # 8.1 177 10,870 15,142 51,620 0
Nov. 2.03 1.4 | 27 63.2 | # 6.0 13.8 818 4,374 21,940 0
Dec. k.23 1.54% 3 1,020 # 13.1 3h.4 2,120 4,596 |* 15,000 12k
Yearly| 8.14 -.07 6,140 0 90.2 | 65,294 | 12k,656 316,793 | 11,908.7

# Verious daye of the month. ¥ Partly estimated.



DESCRIPTION:

WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT ROMA STATION

Water.stage recorder at international bridge between Roma, Texas,

and San Pedro, Tamaulipas,

and 992.0 river miles below the American Dem at El Paso, Texas and 15. 4 river miles above the confluence

of the Rig San Juan from Mexico.

RECORDS: Based upon 170 meter measurements, 161 by the Mexicen and 9 by the United States Sectionm,
Computations by ahifting channel methods.

the year from bridge.
Auguet 1900 to March 191k; November 1922 to December 1343.

REMARKS: The river flow is greatly modifled at this

turns, and large reservoirs in the United States and Mexico.

‘station by many irrigation diversions,
This statlon was operated by the

Zero of gage 1s 1b5.90 feet above mean ses level, U.S.C: & G.S. datum.

during

1943 records good. Records avallable:

drainage re-
Mexican

Section until March 1929 when operation and maintenance was begun by the United States Section. On Angust

1, 1939, the operation and maintenance of this station was

the Commission. Datum of present gage is 1.1 foot lower then that used prior to 1922.

the Rio San Juan sometimes reaches this station. See Water Bulletin No. 3, page 50.

EXTREME FLOWS: The greatest recorded flow was on September 5, 1932, when the extreme gage height was

turned over again to the Mexican Section ' of
Backwater

from

35.4

feet and the extreme flow 203,000 second.feet. {See Specilal Flood Report 1932 by United States Sectlon of

39

this Commiesion). The lowest flow ever recorded was on August 25, 1937, when the extreme flow was 91k
second feet, at a stage of -.32 feet. Records of other extreme flows msy be found in previous VWater
Bulletins. -
Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April May Il June July Aug. Sept. Oct. Nov. Dec.
=7 = v
113,330 | 3,330 | 2,660 | 2,530 | 1,560 | 7,270 | 2,570 | 5,760 | 1,200 | k4,100 { 2,880 | 2,250
2 | 3,430 | 3,350 2,520 2,670 1,540 7,030 2,560 4,980 1,600 3,570 | 2,990 | 2,490
3 | 3,380 | 3,ke0 2,470 2,380 1,500 | k,520 2,300 b,380 | 12,220 10,560 3,130 | 3,510
4| 6,220 | 3,bk0 | 2,580 [ 2,180 | 1,430 | 3,850 | 2,090 | 3,850 | 9,500 | 11,160 | 6,000 | 8,720
5 | 6,640 | 3,360 | 2,560 | 2,130 1,380 | k4,130 2,110 | 3,600 6,850 | 10,870 | 7,950 | -4,630
6 | 1,130 | 3,L00 2,570 2,120 1,470 | 29,350 2,070 3,460 3,990 | 10,100 | 4,630 | 3,030
7 | 4,030 | 3,410 | 2,590 | 2,000 | 1,890 | 22,880 2,260 | 3,600 | 3,600 | 8,050 | 3,240 | 2,730
8 | 3,780 | 3,420 | 2,560 | 1,900 | 2,810 | 8,690 | 3,360 | 3,360 | L,870 | 6,990 | 2,950 | 2,740
9 | 3,710 | 3,270 2,570 | 1,810 | 3,300 | 5,970 | 5,610 | 2,880 | 4,870 | 6,110 | 2,790 | 2,720
10 | 3,780 | 3,090 2,540 &,240 2,820 5,650 | 8,190 2,530 9,460 | 11,330 | 2,640 | 2,800
1 | 3,780 | 2,970 | 2,40 | 6,000 | 2,170 [ 4,630 | 6,360 | 2,280 [ 6,430 [ 8,620 | 2,500 | 2,740 |
12 | 3,500 | 2,060 | 2460 | 3,6k0 | 1,840 | 3,730 | 8)iko | 2,190 | L,060 | 5,830 | 20540 | 2,610
138 | 3,640 | 2,890 2,550 2,790 1,760 3,530 | 20,800 2,170 3,880 5,540 | 2,h60 | 2,550 |
14 | 3,500 | 2,320 2,640 2,h20 1,830 3,640 | 19,700 2,050 2,8%0 b, 770 | 2,430 | 2,hk0
15 | 3,670 | 2,920 | 2,720 2,060 | 2,070 | k4,560 | 7,910 | 1,8h0 | 2,490 | u,2k0 | 2,k00 | 2,50
16 | 3,570 [ 2,810 [ 2,770 | 1,980 | 1,840 | 3,000 | 5,860 | 1,850 | 2,840 | %,060 | 2,710 | 2,390
17 | 3,570 | 2,770 | 2,780 | 1,950 | 1,650 | 2,770 | h,8k0 | 1,730 | 3,400 | 3,880 | 2,410 | 2,370
18 | 3,570 | 2,850 | 2,800 | 1,890 | 1,520 [ 2,900 | 6,390 | 1,600 | 2,540 | 3,920 | 2,320 | 2,250
19 | 3,460 | 2,860 | 2,810 1,83 | 1,450 | 3,h00 | 7,380 | 1,630 | 2,520 | 3,530 | 2,610 | 2,510
20 | 3,340 | 2,800 2,820 1,870 1,500 3,350 5,580 1,670 2,060 3,490 | 2,710 | 2,510
21 | 3,440 | 2,780 2,820 1,960 1,930 2,800 | 4,130 1,560 1,780 | 3,670 | 2,k60 | 2,660
22 | 3,260 | 2,760 |° 2,810 1,920 1,770 2,580 4,380 1,480 1,800 b,130 | 2,210 | 2,630
128 | 3,320 | 2,730 | 2,720 | 1,800 | 4,450 | 2,530 | 4,840 | 1,420 | 1,660 | %,130 | 2,150 | 2,560
24 | 3,280 | 2,810 | 2,530 2,10 | 17,9%0 3,640 4,630 1,410 1,900 4,060 | 2,020 | 2,670
26| 3,250 | 2,890 3,340 1,880 | 13,950 3,430 5,900 1,330 2,360 | 3,850 | 1,990 | 2,790
26 | 3,160 | 2,860 3,080 1,740 9,750 3,030 4,870 1,310 6,570 3,460 | 2,310 | 2,860
27 | 3,290 | 2,830 2,820 1,680 | 10,1ko 2,760 4,660 1,310 3,560 3,340 | 2,330 | 2,840
28 | 3,330 | 2,790 | 2,890 1,650 | 6,670 | 2,720 | 5,540 | 1,260 | 2,790 | 3,300 | 2,160 | 2,740
28 | 3,290 2,950 1,580 6,000 2,780 7,060 1,200 2,330 3,230 | 2,230 | 2,780
30 | 3,170 2,620 1,580 5,190 2,710 7,560 1,160 6,850 3,080 | 2,210 | 2,660
31 | 3,260 2,h20 5,400 7,200 1,180 | 3,000 2,670
Sum| 84,690 68,320 163,810 72,030 169,970 90,600
11k4,0k0 83,410 0,520 187,150 123,250 86,360
1943 Period  1924-1943
Extreme Gage Extreme Second Feet Average | T,tal Acre Feet
Month Feet High Low Second
High Low Day Feet | Acre Feet Normat Maximum Minimum
Jan. | L.oo 1.25 5 8,790 3,170 | 3,680 | 226,200 | 221,93k ﬁ1;67,&00 119,500
Feb. 1.51 .92 5 3,360 2,710 | 3,020 168,000 | 180,926 349,000 | 108,400
Mar. 1.8k -T2 25 3,810 2,380 | 2,690 165,400 183,824 325,500 99,000
Apr. 4.63 Z.16 10 8,760 1,560 | 2,280 135,500 179,396 400,000 [* 103,700
May 8.1k -.20 |2k | 21,650 1,450 | 3,890 | 239,100 | 370,010 706,300 | 133,000
June | 11.22 .89 6 | k0,600 2,k20 | 5,460 | 32U,900 | 398,617 | 1,586,000 92,600
July 9.22 49 | 13 | 30,k0 1,960 | 6,040 | 371,200 | 356,542 | 1,217,000 131,000
Aug. 3.22 -.39 1 6,500 1,150 | 2,320 | 1hk2,900 | 324,570 742,800 1h2) ,900
Sept. | 5.97 -.36 3 | 14,510 1,200 h 110 | 2k,500 | 825,238 | 3,048,000 117,000
Oct. 5.87 .89 | 10 | 13,670 2,630 5,’&8 337,200 | 616,112 | 2,372,000 | 163,500
Nov. 5.02 39 4 | 10,59 1,880 | 2,880 171 4300 | 267,758 736,000 126,800
| Dec. b6 | .52 4 | 10,520 2,190 | 2,920 179,700 | 225,316 565,100 114,000
Yearly| 11.22 -39 40,600 1,150 | 3,740 [e,705,800 [4,150,243 | 8,098,000 2,227,000- |

* Partly estimated.




40 . WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

RIO SAN JUAN STATION AT SANTA ROSALIA, TAMAULIPAS

DESCRIPTION: Water-stage recorder and cable with sit-down cable car, loceted about 27.5 miles above. the
confluence with the Rio Grande and 15 miles southwest of - Culded Cemargo , Temaulipes, at a settlement
called Sente Rosalia, 3. miles west of Ochoa Railway Station. The new Azucar Dam is located 14.9 miles
downstream from this station. This streem Joins the Rio Grande 1,007.k river miles below the American Dam
at El Paso, Texas. Zero of gage 1s 205.15 feet, U.S.C. & G.S. sea level datum.

RECORDS: Based upon 136 meter measurements during the year, 110 by the Mexican and 26 by the United States
Section. Computations by shifting channel methods. 1943 recorda good. Records availsble: May 1, 1900
to 1913; 1923 to 1943. )

This station was established at ILa Quemade Ranch on Mey 1, 1500 and was moved 2.5 miles upstream
to its present locetion on July 1k, 1902. For detailed gage history see previous Water Bulletins. - This
atation is within the basin of the Azucar Reservoir which 1is neering completion. Because the diversion
tunnel at Azucar Dam would discharge only about 7,000 second feet, e portion of the flow .of the Rio San
Juan was impounded in 1942.: Particulars of this impoundment will be found in, Water Bulletin Fo. 12. .On
March 10, 1943 the diversion tunnel was closed and the storage of water began. On August 31, 1943 use of
thile gaging station ceassed because of backwater from the Azucar Reservoir. On thls day the reservolr water
level was 203.77 feet on Azucar Dem datum and 28,000 acre feet of water were in storage. Flow at this sta-
tion is modified by small storaeges and diversione above this station.

EXTREME FIOWS: On August 30, 1909, there occurred a flood which reached a height of 49.21 feet, present
scale, and a digcharge of approximately 353,000 second feet.. On August 30, 1938, the peak discharge was
23%,000 second feet, with a gage height of 42.65 feet. The river is dry at times.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April May June |* July | Aug Sept. Oct. Nov. Dec.
1 Lk |- b1k 155 107 109 202 k8.4 | 155
2 417 | 399 155 106 108 126 36.7 | 14.8
3 523 399 156 699 95.7 111 29.3 19.1
4| 5,680 | 396 156 960 90.1 93.6 20.5 | 32.1
6 | 4,130 | 364 156 657 8L.0 80.9 15.9 | 31.8
6| 1,080 | 352 1kg 417 85.8° | 92.5 16.2 | 29.7
7 692 332 1kl 338 B7.6 335 15.5 31.1
8 551 | 323 146 277 73.8- | 169 13.1 | 346
9 512 | 312 1hk 239 67.1 | 198 10.2 | 28.6
10 731 | 311 143 231 57.9 | 158. 10.2 | 24.0
1 777 294 145 232 49.8 152 9.2 k.5
12 763 266 1 226 4.1 133 12.0 10.9
18 72k | 260 145 214 1.3 | 116 1,630 9.2
14 696 | 23k 1hh 194 4.0 | 168 2,050 8.5
15 667 | 230 137 197 39.2 | 2bh 90k 7.8
16 607 226 131 183 39.6 | 238 558 6.4
17 6ok | 222 126 161 39.9 | 156 3ko 0
18 568 | 222 | 12k 150 41.0 87.6 207 0
19 540 | 221 121 145 k2.0 91.1 133 0
20 512 213 123 152 39.6 84,0 72.0 0
21 ugh | 204 119 152 37.4 77.0 1.0 0
22 487 196 11% 152 36.7 78.% 29.3 [«]
28 519 198 108 151 23.5 8.4 26.1 0
24 547 | 191 101 145 32.8 69.9 25.8 0
26 508 | 191 112 138 41.3 64.6 al.4 0
26 473 182 123 127 106 57.2 21.2 4]
27 k56 | 173 170 106 121 69.6 18.7 0
28 43k | 164 149 115 114 68.5 1.5 0
29 | hoy 140 116 516 65.7 1.1 o}
30 ik 127 111 791 62.9 12.7 0
31 kit 108 396 . 1.1 0
Sum 7,489 7,198 3,733.9 318.6
26,411 k4,209 3,502.2 . 6,373.1
1943 Period  1924-1943
) Extreme Gage Extreme Second Feet Average|  Topal Acre Feet
Month Feet High Low Second
High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. | 15.03 | 3.1 | k| 10,350 #| m3 |85 52,390 36,469 | 93,500 | 7,580
Feb. 3.1 2.62 1 lay 28 156 267 1k,850 21,645 92,800 2,860
Mar. 2.76 2.36 |27 177 24 | 101 136 8,350 16,865 56,600 1,810
Apr. 5.41 2.36 3| 1,200 1 101 2ho 14,280 20,572 98,400 | 1,670
May 472 1.97 | 30 <08 2k. 30.7 | 113 6,950 52,443 136,400 3,500
June 5.05 2.26 8 . 720 26 57.2 | 12k 7,410 132,471 | 586,200 5,180
July | 11.09 |* 3.64% |13 | 3,600 11 8.1 | 206 12,640 86,893 280,000 2,770
Aug. 7.51 6.27 8 346 | # <} 10.3 632 |8 99,646 & Bo2,200 632
Sept. 4 245,2916 (41,411,100 |¢ 22,790
oct. 4 155,757 |9 772,000 |¢ 18,970
Nov 3 55,596 [¢ 221,600 [¢ 12,930
Dec 4,148 |4 135,500 |¢ 11,990
Yearly 967,796 |¢3,387,400 .|¢328,180

+ Partly estimated. # Various days of the month. Period 192L4.19h2.
® Includes water which by-passed to the west of the station.




WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

‘RIO SAN JUAN BELOW AZUCAR DAM
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DESCRIPTION: The Rlo San Juan snters the Rio Grande 1,007.4 river miles below the American Dam at El Paso,

Texes, and 12.4 miles below the Azucar Dem on the Rio San Juan.

RECORDS: Based upon data furnished by the National Irrigation Commission of Mexico. showing in detail the

portions of the total flowa Shown below which came from the varions sourcea mentioned below.

REMARKS: Prior to March 10, 1943, the construction of Azucer Dam did not modify the flow into the Ric Grande
of the Rio San Juan as recorded at Santa Rosalis Station, except from June 23 to 27, July 7 to 9, and
October 7 and 8, 1942, when some water wes temporarily impounded behind the dam. (See page 39 of Water
Bulletin No. 12.) On March 10, 1943, the diversion tunnel through the dam was permanently closed, and the
direct flow of Rio San Juan water into the Rio Grande stopped. Oon July 12, 1943, seepage through the em-
bankment at the dam began to be noticeable and to be measured by welr. Leakage through stop logs in open-
ings at the spillway began to be measured on September 1, 1943. These measurements were by current meter
at a point 1,000 feet downstream. Zero of gage at this point is 7.6k feet U.S.C. & G.S. sea level datum.
From July 13 to 24, October 7 to 30, and November 2k to December 8, water was spilled at the dam and was
measured. All of these measured amounte flowed into the Rio Grande and are combined in the table below.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 0 0 0 2.5 38,5 2h.0[ 15.9 | 26.1
2 0 0 0 2.1 38.1( . 20.9| 16.6 | 29.0
3 0 ¢} 0 2.1 38.5 19.1| 16.2 | 35.3
4 0 0 0 2.1 . 6.7 20.1| 16.6 | 39.2
5 o] 0 o] 2.k 7.8 21.6| 16.6 k2.7
-6 0- 0 0 2.5 12.% 23.0| 15.9 | 46.6
K 0 0 0 1.8 13.1 23.7| 15.5 50.1
8 0 0 0 2.5 13.8 85.5| -14.8 | .54}
9 0 - 0 0 2.1 16.2| 148 19.1 18.4
10 0 0 0 2.5 18.7 210 15.5 18.4
11 [ 0. 0 0 2.4 19.8| 272 5.2 | 18.%
12 0 0 0 1.8 25 20.8| 280 15.2 17.3
13 [} 0 [} 120 2.1 22.6 335 15.2 18.4
14 s} 5} 0 270 2.5 24.0| 322 15.2 17.6
15 0 0 [} 262 2.5 25.4 | 364 15.2 16.9
16 ¢} 0 0 254 2.4 25.4 | 367 13.4 17.6
17 0 0 ) 258 2.5 26.1 367 13.8 17.3
18 0 0 0 229 2.5 26.8| 371 k.5 17.3
19 0 o 0 201 2.5 27.9| 385 13.0 | 17.6
20 0 0 0 173 2.4 28.3 | 399 13.h | 17.6
21 0 0 Q 162 2.5 28.3 Lo2 13.8 17.0
22 0 0 o] 148 2.5 29.3 Loz 13.8 17.0
28 0 0 0 136 2.4 31.% o3 13.4 17.0
24 o 0 [¢] 78.0 2.5 33.9 295 13.4 17.0
25 4] 0 o] 2.2 2.5 36.7 186 | 1k. 16.6
26 0 0 0 2.2 2.5 39.6] 2 16.6 | 16.6
27 0 0 0 2.5 2.4 k1.3 266 18.0 | 16.2
28 0 o 0 2.2 2.5 39.6| 267 20.5 16.6
29 0 o 0 2.2 2.5 41.3| 269 21.5 17.0
30 0 0 0 2.2| 23 39.9| 143 2kl | 17.0
81 o] 2.5 3.2 14.9 16.6
Sum| 7%.9 6,971.8" 720.8
2,308.9 812.2 476.7
1943
Extreme Gage ( In Meters. )g Extreme Second Feet Average Total
Month High L . . Second
gl ow High Low
Day Day Day Day Feet Acre Feet
Jan.
Feb.
Mar. 31 55.73 10 18.76
Apr. 30 60.17 1 55.86 5} 0 0 0
May 31 60.76 1 59.93 o} 0 .0 o
June 17 8| 61.56 1 60.82 0 [ Q 0
July 16 62.97 94 61.32 1 270 12 1.8 .5 4,580
Aug. 6 62.49 30% 62.11 31 3.2 7 1.8 2.4 1h9
Sept. 30 67.52 3 62.06 # 41.3 I 6.7 27.1 1,610
Oct. 234 68.93 1 67.57 # ko2 31 ik.9 225 13,800
Nov. 30 69.08 1 68.92 30 24.h 19 13.0 15.9 9L6
Dec. 31 69 .47 1 69.09 8 54.4 27 16.2 23.3 1,430
Yearly w2 | 0 22,515

& Azucar Reservolr gage he'ights. Add 2.33 meters to get elevations on U.S.C. & G.S. sea level datum.
1 And other days. # And other days.
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WATER BULLETIN NUMBER . 13—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT RIO GRANDE CITY STATION

DESCRIPTION: Water-stage recorder and cable with stand up cable car and winch, located about 4 miles by
river below Rio Grande City, Texas, 3.7 miles northeast of Cmu'@o, Tamaulipas, 7.3 miles below the con-
fluence of the Rio San Juan with the Rio Grande and 1,015.3 river miles below the American Dem at El Paao,
Texas. Zero of gage is at mean sea level, United States Cosst and Geodetic Survey datum.

_ RECORDS: Based upon 120 meter measurements during the year, 104 by the United States and 16 by the Mexican

Section. Computations by shifting chennel methods. 1943 records good. Records available: Jamuary 1, 1932
to December 31, 1943,

REMARKS: When the water at this station rises sbove a gage height of about 149.20 feet,water overflows the
left river bank beyond the station cable, but such water is measured. The river Flow here is greatly mod-
1fied by meny irrigation diversions,drainage returns,and large reservoirs in the United States amd Mexico.
During this year the Rio San Juan flow into the Rlo Grande was modified by storage of water in the new
Azucer Reservoir. For further detalls of this see Rio San Juan Station record in thie bulletin.

FXTREME FLOWS: The highest reported gage height was in 1909, when the extreme gage height was .159.2 feet,
present gage datum, as reported by residents and confirmed by extreme gage height at Rio Grands City
Weather Bureau gage and other points in the vicinity, as found in Joint Report of International Boundary
Conmission 1910-11. The lowest recorded flow was on May 9, 1940 when the extreme gage height was 124.10
feet and the extreme flow 946 second feet.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary

Day| Jan. Feb. | March | ‘April May June July Aug, Sept. Oct. Nov. | Dec.

1| 4,390 | 3,740 | 2,910 . 2,600 [ 1,530 | 7,080 | 2,800 | 6,560 | 1,190 | 5,540 | 2,930 | 2,260
2 | 4;290 | 3,750 2,780 |* 2,790 |* 1,520 8,160 2,860 4,780 1,180 4,360 | 2,870 | 2,270
8 | 4,250 | 3,720 | 2,720 |* 2,800 |* 1,540 | 6,190 | 2,710 | k4,280 | 5,020 | 6,480 | 2,960 | 2,510
4| 6,680 | 3,810 | 2,7k0 |* 2,500 |* 1,520 | 4,090 | 2,450 | h,060 | 10,880 | 10,540 | 3,440 | 5,380
§ (13,800 | 3,890 | 2,800 |* 2,280 |* 1,450 | 4,060 | 2,290 | 3,780 | 7,290 | 10,120 | 6,830 | 5,300
6 | 9,020 | 3,870 | 2,780 |* 2,270 |* 1,570 | 15,500 | 2,260 | 3,480 | 6,490 | 9,7h0 | 5,40 | 3,9%0
7| 4,980 | 3,820 | 2,830 [* 2,200 | 1,980 | 26,100 | 2,2k0 | 3,280 | 3,520 | 6,920 | 3,920 | 3,090
8 | 4,720 | 3,830 | 2,810 |* 2,180 |* 3,160 | 12,400 | 2,640 | 3,500 | L,080 | 6,870 | 3,150 | 2,880
9 | 4,580 | 3,370 | 2,830 |* 2,090 |* 2,500 | 7,100 | 4,250 | 3,150 | 4,340 | 6,270 | 2,8%0 | 2,80
10 | 4,580 | 3,390 | 2,810 |* 2,770 |* 3,460 | 5,420 | 7,090 | 2,870 | 9,060 | 9,550 | 2,680 | 2,830
11 | 4,570 | 3,490 | 2,720 |* 6,950 | 2,520 | 4,870 | 7,580 | 2,660 | 8,350 | 10,430 | 2,530 | 2,790
12 | 4,510 | 3,430 | 2,730 |* 5,hk70 | 2,050 | 3,970 | 6,720 | 2,550 | 4,800 [ 6,190 | 2,k70 | 2,720
18 | 4,450 | 3,3k0 | 2,680 |* 3,680 | 1,700 | 3,6k0 | 15,700 | 2,430 | 4,450 | 5,790 | 2,450 | 2,640

14 | 4,320 | 3,270 | 2,760 | 2,880 | 1,620 | 3,700 | 22,300 | 2,300 | 3,680 | 5,360 | 2,370 | 2,610
16 | 4,200 | 3,270 2,760 2,400 | 2,020 3,800 | 11,300 2,130 2,920 4,920 | 2,330 | 2,600

16 | 4,090 | 3,190 | 2,750 | 2,150 | 2,050 | 4,010 | 7,130 | 1,990 | 3,190 | 14,620 | 2,k50 | 2,550
17 | 3,970 | 3,200 | 2,920 | 2,070 | 1,820 | 3,220 | 5,k00 | 1,900 | 3,200 | k400 | 2,710 | 2,k50
18 | 4,060 | 3,240 | 2,900 | 1,990 | 1,590 | 3,040 | 1,880 | 1,810 | 3,210 | 4,260 | 2,3k0 | 2,520
19 | 4,040 | 3,3%0 | 2,500 | 1,930 | 1,k20| 3,k30 | 8,380 | 1,720 | 2,520 | 4,080 | 2,3h0 | 2,640
20 | 4,000 | 3,220 | 2,930 | 1,890 | 1,350 | 3,570 | 6,200 | 1,670 | 2,330 | 3,840 | 2,690 | 2,580

21 ( 3,970 | 3,100 | 2,910 | 1,910 | 1,840 | 3,360 | k410 | 1,610 | 1,970 | 4,000 | 2,610 | 2,690
22 | 3,840 | 3,070 | 2,860 | 2,020 | 1,9%0 | 2,900 | 3,960 | 1,460 | 1,940 | 4,160 | 2,370 | 2,750
23 | 3,820 | 3,030 | 2,760 | 1,960 | 1,710 | 2,650 | 4,910 | 1,k20 | 1,940 | 14,500 | 2,270 | 2,770
24 | 3,920 | 3,0b0 | 2,610 | 1,970 | 12,100 | 3,100 | 4,550 | 1,u80 | 2,260 | L,260 | 2,210 | 2,760
25 | 3,840 | 3,070 | 3,080 | 2,130 | 17,400 | 3,650 | 4,870 | 1,420 | 2,030 | 4,290 | 2,270 | 2,840

26 | 3,760 | 3,070 | 3,620 | ‘1,950 | 10,600 | 3,410 | 5,180 | 1,270 | k4,620 | 3,930 | 2,340 | 2,9%0
27 3:790 3:020 2:980 1:750 9:h50 3:030 X 41280 1:180 5,690 3:730 2,430 | 2,980
28 | 3,900 | 3,000 | 2,750 | 1,650 | 7,540 | 2,910 h,550 | 1,200 | 3,470 | 3,650 | 2,390 | 2,910

29 | 3,800 3,020 | 1,620 | 5,670 | 2,900 | 6,250 | 1,230 | 2,310 | 3,550 | 2,310 | 2,870
80 | 3,630 2,850 | 1,570 | 5,350 | 3,040 | 6,880°| 1,250 | 4,690 | 3,380 | 2,310 | 2,860
81| 3490 2,660 1,710 7,960 | 1,220 3,130 | 2,840
Sum 94,580 74,640 164,300 75,640 172,860 90,650
146,820 88,160 116,770 185,070 122,620 85,240
1943 Period  1924-1943
Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low Second - —
High Low Day Day Feet | Acre Feet | Normal Maximum | Minimum

Jan. 130.90 | 126.60 | 5| 1b,400 | 31| 3,390 | L,600 | 288,000 | 264,453 521,000 | 140,000
Feb. | 126.9% | 126.07 | 5 3,800 | 28| 2,040 | 3,380 | 188,000 | 208,100 [* 368,690 | 125,000
Mar. | 126.84 | 125.63 | 26 3,800 | 31| 2,580 | 2,840 | 175,000 | 208,488 101,000 | 108,000
Apr. | 128.71| 12k.52 | 11 7,550 | 30| 1,556 | 2,490 | 148,000 | 202,386 395,000 | 118,000
May 132.87 | 12k.28 | 24| 21,000 | 21| 1,330 | 3,770 | 232,000 | k32,304 833,000 | 153,000
June | 135.53 | 125.90 | T| 29,800 | 25| 2,570 5,480 | 326,000 | 531,840 | 1,737,000 94,300
July | 133.83 | 125.52 | 14| 23,900 7| 2,210 | 5,970 | 367,000 | k52,024 | 1,240,000 | 152,000
Aug. | 129.ho | 12k.25 | 1 7,760 | 27| 1,180 | 2,4h0 | 150,000 | Lok,648 |. 1,280,000 | 150,000
Sept. | 130.50 | 12k.25 | 4| 12,010 1| 1,190 | 4,090 | 243,000 |1,050,414 | 3,723,800 | 147,000
Oct. | 151.03 | 126.28 | 11| 13,550 | 31| 3,020 | 5,580 | 343,000 | 784,459 | 2,852,270 | 204,000
Nov. | 129.38 | 125.28 | 5 7,250 | 25| 2,10 | 2,840 | 169,000 | 326,526 829,260 | 156,000
Dec. | 128.90 | 125.43 | 4 6,270 1| 2,240 | 2,920 | 180,000 [ 273,002 625,260 | 143,000

Yeerly| 135.53 | 12k.25 29,800 1,180 | 3,880 | 2,809,000 | 5,138,644 | 9,554,530 | 2,643,000
* Partly estimated. i



WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION 4

RIO GRANDE AT HIDALGO STATION

TESCRIPTION: Water-stage recorder on the downstresm side of the United States end of the Hidalgo-Reynosa
international bridge near Hidalgo, Texas, and Reynosa, Tamaulipas, 1,084.8 river miles below the American
Dem at El Paso, Texas, end 156.6 river miles from the Gulf of Mexico. Zero of the gage 1s United States
Coast and Geodetic Survey mean sea level datum. Meter measurements are from the bridge.

RECORDS: Discharges based upon 18 meter measurements during the year. Discherge computations by shifting
channel methods. Discharge records available: dJuly 1928 to December 1931; September end October 1932;
peek flows in September 1933 end in 1934, also January to July, end September 1935; pesk flows May and
October, and full-record July and September 1936; full record April 26 ‘to December 31, 1938, end January
to November 1939. Complete gage height record and discherges only during peaks in 19k0, 1941, 1942  and
1943,

REMARKS: On July 28, 1941 the zero of the gage was chenged to U.S.C. & G.S. mean sea level datum. At this
time 1t was found that the elevation previously reported (79.28 feet) 1in these Water Bulletins as the
elevation of the zero of the gege was in error, the correct figure being 79.03 feet. All previously re-
ported gage heights should be corrected accordingly. All gage heighte reported here for 1943 are on this
new dstum. Another gage (Weather Bureau) at this bridge has a zero elevetion of 79.03 feet. When the
river at this station reaches a stage of about 100.5 feet, or a flow of ebout 60,000 second feet water
begins to flow into two floodway inlete on the United States side, viz: Hackney Leke Inlet about 4 miles
upstresm and Mission Inlet sbout 15 miles above this station, but the river may begin to overflow at
Gran)eno and Jardin de Flores at steges sbout 3.5 feet lower. The bottom of the river at this etetion 1B
subject to considersble erosion during floods. See Water Bulletin No. 3, page 38.

EXTREME FLOWS: The highest recorded stage was 1in 1909 when 106.92 feet on the present gege was reached.
In 1910, 103.85 was resched. These were before the present river bridge and highway embankments were con-
structed at this point. In 1932 the peak stage was 104.88 and the peak flow was 83,870 second feet. See
previous Water Bulletins and Special Flood Reporl 1932 by the Unlted States Section.

Mean Daily Gage Height in Feet —1943

Day| Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1| 84.24 | B3.77 82.68 82.52 80.86 85.36 81.80 86.49 79.10 |2 85.00 | 83.21-| 82.30
2 | 84.37 | 83.81 82.39 82.39 81.04 86.22 81.79 85.50 79.00 |* 85.80 | 82.82 | B2.19
8 | 84.b6 | 83.81 | 82.63 | 82.55 8c.26 | 86.72 81.98 | 85.0k | 79.06 8k.91 | 82.55 | 82.30
4 | Bh.32 | 83.78 82.75 82.86 79.85 86.13 82.47 84.36 83.13 86.56 | 82.63 | B2.66
5| 86.11 | 83.89 | 82.26 82.26 | 719.59 | 85.00 | 81.93 | 83.80 86.79 | 87.82 | 83.71 | 85.47
6 | 87.86 | 83.93 82.16 81.85 | "79.48 84.86 81.45 83 .43 85.63 87.70 | 85.78 | 85.49
7|86.18 | 84.06 | 82.68 | Bl.72 | 80.23.| 91.33 | 81.04 | 83.23 8k.53 | 87.h2 | 85.8L | 8k.4o
8 | 85.3k | 83.98 | 82.27 81.63 80.37 | 90.80 80.89 | 83.50 83.54 | B6.72 | 84.39 | 83.58
9| 85.06 | 83.75 82.05 81.55 81.76 |* 87.33 81.10 83.22 83.71 86.34 | 83.32 | 83.03

10 | 84.84 | 83.57 | 82.03 81.58 | 82.02 | 85.82 82.86 | 82.69 B4:78 | 86.21 | 82.78 | B2.93
11 | 84.87 | 83.k1 | 82.06,| 81.89 82.20 [t 85.31 | 85.56 | 82.31 | 86.79 87.96 | 82.56 | 82.93
12 | 84.90 | 83.26 | 81.98 |* 8k.3k | 82.15 |t 85.24 | B85.59 | 81.96 | 86.k0 | 87.24 | 82.39 | 82.90
13 | 84.85 | 83.39 81.98 |¢ Bh.l1 81.46 |* 8h.5% 86.41 81.70 85.12 86.02 | 82.28 | B82.84
14 | 8479 | B3.60 | 82.46 |* 83.45 80.75 |* 83.84 | B9.93 | 81.71 | B8k.kg 85.79 | 82.58 | 82.73
15 | 84.74 | 83.19 82.06 82.6k 80.35 83.63 89.39 82.02 83.90 85.4k9 | 82.22 | 82.70
16 | 84.67 | 82.93 81.92 81.99 81.23 83.98 86.42 81.34 83.19 85.26 | 82.50 | 82.75
17 | 84.61 | 82.81 | 81.99 | 81.69 | 81.18 83.93 85.22 | B0.71 | 82.96 | Bk.95 | 82.68 | 82.70
18 | 84.57 | 82.74 82.08 81.95 80.61 83.30 85.03 80.80 83.20 8k.70 | 82.88 | 82.52
19 | 8k.51 | 82.78 82.09 81.27 80.0k4 82.94 84 .94 80.72 83.51 8k.53 | 82.69 | 62.51
20 | 84.49 | 82.94 | 82.3%0 | 80.79 | 79.70 | 83.52 | 85.99 | B80.58 82.7k | 8h4.19 | 82.k2 | 82.70
21 | 84.50 | 83.37 82.71 80.85 79.52 83.51 85.5% 80.60 82.17 8k.o1 | 82.64 | B2.52

22 | 84.h1 | 82.9% 7| 82.hk | BL.76 | 79.85 83.21 | 8L.67 | 81.16 81.72 | 84.05 | 82.65 | 82.54
23 | B4.09 | 82.73 82.19 81.99 81.39 8z.63 8k .00 80.62 81.kg 84.13 | 82.42 | B2.7h4
24 | 84.20 | 82.kk 82.03 82.01 80.98 82.14 84k.29 82.17 |* 81.59 84.57 | 82.3h | 82.86
25 | 84.22 | B2.31 | B82.39 | B1.95 87.91 | 82.17 | 8k.66 | 79.95 |* 82.18 | B8k.57 | 82.35 | B82.86
26 | 84.13 | 82.33 82.79 82.03 88.50 82.97 84,50 79.86 82.42 84.24 | B2.31 | 82.93
27 | 84.07 | 82.72 83.28 81.91 87.13 83.64 8h.64 79.74 | ¥ 8h.12 83.92 | 82.32 | 83.01
28 | 84.07 | 83.10 | 83.18 81.17 87.03 82.73 84.20 79.70 | 2 85.31 83.69 | 82.47 | 8%.05

29 | 84.15 82.80 81.10 86.47 82.07 8k.20 80.73 | ¥ B4.57 83.57 | 82.46 | 82.96
30 | 83.97 82.71 | 81.00 | 86.01 | 81.80 | 84.88 | 79.67 |2 83.73 | 83.51| 82.36 | 82.85
31 | 8k.05 82.68 [ 85.72 85.84 79.22 83.62 82.96
Sum
1943 Period  1924-1943
- Extreme Gage Extreme Second Feet Average|  Total Acre Feet

Month Feet - High Low Second

High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Apr. 80.ko 21| 1,170
May ; | 79.40 6| 2,470
May 79.37 22| 1,590
May 89.45 25| 15,500
June 92.75 7| 28,100
July 90.95 ik [ 21,800
Sept. 78.80 2| 1,300
Yearly| 92.75| 78.80 28,100 1,170

* Partly estimated. ¢ Eotimated.



4“ WATER BULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION

RIO GRANDE AT BUENOS AIRES STATION

DESCRIPTION:  Water-stage recorder and cable with cable car, located aebout 22.% miles below the Hidalgo-
Reynosa international bridge and 1.9 miles above the Retemal Canal intake and 9.3 miles south of Donne,
Texas, and 1,107.2 miles below the American Dem at El Paso , Texas. Zero of the gage is 0.85 feet sbove
United States Comst and Geodetic mean mea level datum.

RECORDS:  Dlscharges based upon 119 meter measurements, 118 by the Mexicen and 1 by the United States Sec-
tizn during the year. Computations by shifting channel methods. 1943 records good. Records availeble:
1943, . .

REMARKS: This station was constructed by the National Irrigation Commission of Mexico in order to ascertain
the discherge and water surface elevation of the Rio Grande at the Retamal Cenal intake. From January
to June 1942,3 gege height readings were made dally during low flow and more frequently during high flows.
On June 26, 1942 a water-astage recorder was ingtalled and meter measurements were begun. The river flow
at this sta‘tion is modified by meny irrigetion diversions, dralnage returns and large reaervoirs in the
United States and Mexico. .

EXTREME FLOWS: The greatest recorded flow at this station was on'.Tune 8, when the peak gage reading was
77.00 feet, the flow being 26,000 second feet. On September 3, 1943 a minimm flow of 136 second feet was
reached with a gage height of 63.52 feet. .

Mean Daily Discharge in Second Feet 1943 —— Annual and Period. Summary
Day{ Jan. | Feb. March April May June July Aug. Sept. Oct. Nov. Dec. |
1| 3,670| 3,670 | 2,670 | 2,400 | 1,160 | L4,870 | 1,540 | 6,110 210 4,730 | 3,200 2,270*’
2| 3,7%0( 3,600 | 2,310 | 2,360 | 1,160 | 5,510 | 1,680 | 5,690 172 6,110 | 2,800 | 2,250
8| 3,920/ 3,570 2,380 2,350 1,030 6,960 1,650 | 4,630 1l 4,980 | 2,530 | 2,320-
4| b,100| 3,510 | 2,40 | 2,520 696 | 6,320 | 1,870 { L,060 | 1,210 7,560 | 2,560 | 2,320
5| 6,80| 3,570 | 2,250 | 2,400 565 J 4,840 | 1,820 | 3,340 | 8,690 9,710 | 3,160 | 4,5%0
6 | 11,800| 3,640 1,990 Fl,QlO 498 4,2k0 | "1,k00 | 2,910 6,210 9,960 | 6,460 | 5,830
7| 7,880| 3,600 | 2,2k | 1,710 650 | 20,450 | 1,060 | 2,720 | 4,520 9,820 | 6,140 It ,630
8. 5,4ko0| 3,600 | 2,230 | 1,660 872 | ‘22,210 939 | 2,840 | 3,350 8,260 | 4,340 3,600
9| 4,980 3,350 | 1,930 | 1,630 | 1,280 | 10,730 869 | 2,890 | 3,1k0 7,630 | 3,260 | 3,090

10 | %,630| 3,260 | 1,860 | 1,660 | 2,110 | 6,600 | 1,430 | 2,360 | k,270 6,750 | 2,740 | 3,030

11 | b,660| 3,150 | 1,810 | 1,870 | 2,040 | 5,690 | 3,880 | 1,970 | 8,%70 | 11,120 [ 2,370 | 3,000
12 | b,770| 3,070 1,670 | 3,410 | 2,190 | 5,090 | 5,400 [ 1,770 | 7,950 | 10,060 | 2,210 | 2,970
13 | 4,660 3,110 | 1,730 | k4,200 1,780 | 4,310 | 6,070 | 1,600 | 5,510 6,850 | 2,160 | 2,930
14 | A4,h450| 3,110 | 2,060 | 3,570 | 1,220 | 3,670 | 16,7%0 | 1,430 | Lk,270 5,900 | 2,290 | 2,810
15 4,310| 2,870 2,110 2,760 893 3,310 | 17,230 | 1,670 3,670 5,370 | 2,280 | 2,740
16 | 4,310] 2,650 | 1,860 | 2,10 | 2,080 | 3,330 | 8,860 | 1,500 | 3,090 5,020 | i2,350: | 2,850
17 | 4,380| 2,590 | 1,910 1,780 | 1,460 | 3,510 | 5,h00 | 1,120 | 2,780 ki 700 | 2,600 | 2,900
18 | k4,380| 2,530 1,980 | 1,760 | 1,150 | 3,080 | 4,560 982 | 2,900 4,590 | 2,730 ( 2,710

19 | L,2k0| 2 l+7o 2,070 1,600 8ho 2,710 3,960 897 3,2k0 4,170 | 2,710 | 2,530
20 | 4,100 2,590 | 2,100 [ 1,210 622 | 2,900 | 5,580 816 | 2,920 3,670 | 2,410 | 2,670
21 | 4,130] 2,94 | 2,330 | 1,040 501 | 3,100 | 5,050 42 | 2,240 3,520 | 2,%00 | 2,590
22 | bL,200| 3,030 | 2,3k0 | 1,560 W7 | 2,790 | 3,990 | 1,010 | 1,860 3,600 | 2,620 | 2,450

28 | 3,990| 2,600 2,070 | 1,960 1,090 2,280 |- 3,170 | 1,060 | 1,650 3,710 | 2,490 | 2,570
24 | 3,920 2,k00 1,960 2,000 1,450 1,860 3,250 689 | 1,610 4,060 | 2,380 | 2,690
26 | 3,990| 2,190 2,090 | 1,960 | 10,810 1,620 | 3,920 | . 565 | 1,980 4,2k0 | 2,370 | 2,710
26 3,920 2,070 2,530 1,950 | 1k,270 2,040 4,330 [rird 2,470 %,030 | 2,360 ; 2,740
27 | 3,810 2,310 2,860 [ 1,940 9,570 | 2,670 4,170 477 | 3,410 3,600 | 2,310 | 2,910
28 | 3,810| 2,650 3,220 1,560 | 8,970 | 2,680 3,780 667 | 5,120 3,390 | 2,380 | 2,990

29 | 3,880 2,810 | 1,450 | 7,590 | 2,000 | 3,440 530 | 4,980 3,280 | 2,390 | 2,950
80 | 3,850 | 2,510 | 1,180 | 6,10 | 1,660 | 4,060 625 | 4,060 3,210 | 2,330 | 2,790
31| 3,810 2,540 . 5,510 &, 940 276 3,340 2,890
Sum 83,700 61,500 153,030 58,423 176,940 92,320 ‘
144,580 68,860 89,674 135,838 06,100 85,330
1943 Period  1924-1943
[ Extreme Gage Extreme Second Feet Average|  Total | Acre Feet
Month Feet High Low Second -
High Low Day Day Feet | Acre Feet | Normal Maximum | Minimum

Jan. 72.83 68.90 | 6 | 12,500 | 27 [ 3,740 | 4,660 286,800
Feb. 68.95 | 67.03 ( # | 3,670 | 26| 2,050 | 2,990 166,000
Mar. 68.24 | 66.57 | 28 3,280 |12 | 1,650 | 2,220 136,600
Apr. 69.32 | 65.35 | 13 4,3h0 | 21 982 | 2,050 122,000
My 73.82 | éh.01 | 26 | 17,b10 | 22 k56 | 2,890 177,900
June 77.00 [ <67.03 | 8 | 25,960 | 25| 1,590 | 5,100 303,500
July | 75.83 | 65.91 | 15 | 19,740 9 840 | 4,380 269,400

Aug. 71.23 | 63.78 | 1 6,500 | 31 234 | 1,880 115,900
Sept.| TL.B5 | 63.527] 5 9,610 3 136 | 3,540 210,400
Oct. 73.03 68.50 | 11 | 13,000 | 30 | 3,170 { 5,710 351,000

Nov. | 71.13| 67.36 | 6| 7,700 | 13 | 2,050 | 2,840 169,300
| Dec. | 70.6h | 6736 | 5| 6,320 | 2| 2,220 | 2,980 183,100

i
Fearly 77.00 | 63.52 25,960 | 136 | 3,440 [ 2,491,500] [

# Vertious days of the month.
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RIO GRANDE FLOODWAY DISCHARGES

IN THE LOWER RIO GRANDE VALLEY

On The United States Side — 1943

There ars three floodways on the United States side of the Rio Grande delta which divert excess Rio
Grande flood waters to the Gulf of Mexico. Such floodway discharges are measured at geging stations known
as North Floodway South of MecAllen, South Floodway South of McAllen, and Rancho Viejo Floodway near
Browneville. The firet two of these gaging stations are described in Water Bulletin No. 2, page 41. The
third one is described in Water Bulletin No. 6, page 41. There was no flood flow through any of these
floodways in 1943. .

North Floodway Near Sebastian, Texas — 1943

The channel of the North Floodway in the vicinity of Sebastian, Texas, serves ae a drainage chemnel
a8 well as a floodway. During 1943 an average of two memsurements per month was made of the flow at this
point. From these memsurements and rainfall records the following table of estimated drainege flow was
prepared. The salt burden carried by this drainags flow will be found elsewhere 1n this bulletin under
the heading, "Chemical Analyses of Water Samples”.

Estimated Discharge

Mean Daily Second Feet—1943 Acre Feet
X Total Period  1940-1943  #
Month Maximum ini

? Minimum Average 1943 Maximum Minimum Average
Jaruary 70.0 39.6 L8.7 2,990 7,450 1,400 3,947
February 60.2 40.9 ihy.3 2,kh60 6,010 1,610 3,360
March 118 6l Ly 81.5 5,010 5,380 1,880 k,000
April 98.4 27.1 L3.2 2,570 5,900 2,210 3,560
May 370 25.0 67.5 4,150 2k,200 2,890 10,413
June 220 16.7 0.1 2,380 9,090 2,380 6,213
July Li.0 12.8 17.2 1,060 7,170 1,060 3,903
August Lo.0 8.0 9.8 605 1,900 605 1,318
September 150 8.0 k2.1 2,500 b,7h0 1,520 2,920
October 68.0 16.1 30.3 1,870 2,450 136 1,696
November 114 16.1 25.3 1,510 2,420 861 1,545
December 78.0 2h,2 29.8 1,830 4,480 1,830 2,708
Yoarly 370 8.0 40.0 28,935 477,760 428,935 15,673

# Record began October, 1940. ¢ Period 1941-1943

On The Mexican Side — 1943

There are meveral floodways on the Mexican side, but they cerried no flood water in 1943,
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RIO GRANDE AT MATAMOROS STATION

IESCRIPTION: Water-stage recorder and cable with git.down cable car and winch. The water.stage recorder
-is attached to the central pier of the railrosd bridge over the Rio Grande between Matamoros; Temaulipas
and Brownsville, Texas, about 57.6 miles upstream from the Gulf of Mexico, and 1,183.8 river miles below
the American Dem at El Paso, Texas. The cable and car are located 0.3 mile upstream from the bridge.
Zero of present gage ia 15.26 feet above mean mea level, United States Coast and Geodetic Survey datum.

RECORDS: Baged upon 144 meter msesurements during the year. The river bottom shifts greatly at this sta-
tlon. Computations by shifting channel methods. 1943 records good. Records aveilable: 1901 to 1913;
1923 to December 1943.

REMARKS: The river flow at this station 1s greatly modified by meny irrigation diversions and by large re-
servoirs in the United States and Mexico. During floode only a portion of the river flow discharges past
this station through the channel of the Rio Grande as part finda outlet to the Gulf of Mexico through
flood channels in both countries, which divert from the Rio Grande within 117.4 mlles ebove this statlon.
In May 1924 a recorder was established .6 mile upstream from the bridge. In September 1925 the recorder
was moved to 1ts present locatlion., On October 3, 1930 the zero of the gage was lowered 5 feet.

EXTREME FLOWS: The greatest flow recorded here was on June 22, 1903, when a mean daily flow of 36,200 sec-
ond feet occurred with a gage height of 13.2 feet. The greatest flow since 1923 was on September 16, 1942
when 32,300 second feet passed this station with a gage height of 22.51 feet. The highest gage reesding
was on October 2, 1936, when a reading of 22.57 feet, present gage, was reached, with a discharge of
29,600 second feet. In 1930 the river at this station was dry for a few deys in March and April. On June
17, 1938, the minimm flow weg 9.5 second feet with a stage of 1.k fest.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary

Day]r Jan. Feb. i March April May June July Aug. Sept. Oct. Nov. Dec.
12,340 | 2,860 | 1,230 | 1,490 o7 4,870 830 | 3,090 19.8| 3,350 | 2,390 | 1,750
2| 2,320 | 2,890 | 1,165 | 1,510 314 4,870 sk7 | 4,020 26.5| 3,120 | 2,060 | 1,620
8 12,630 | 2,780 978 1,k70 302 4,840 381 | 3,850 20.5| 4,100 | 1,700 | 1,720
4 | 3,030 | 2,470 936 1,600 289 5,400 533 | 3,240 26.5| 4,240 | 1,520 | 1,630
5 | 3,080 | 2,210 | 1,350 1,810 260 5,650 826 | 2,750 78.4| 4,170 | 1,600 | 1,730
6 | 4,520 r2,310 1,270 | 1,700 170 5,040 802 | 2,290 3,5707 5,900 ( 1,890 | 2,910
7| 6,960 | 2,630 | 1,030 1,290 87.9( 5,650 664 | 1,920 | 3,880 6,530 | 3,220 |.3,880
8 | 6,000 | 2,660 | 1,070 943 65.0| 17,020 420 | 1,600 | 2,750 6,360 | 4,100 | 3,600
9 | 4,910 | 2,520 968 784 57.2| 13,000 208 | 1,790 | 2,4k0 5,930 | 3,530 | 3,160
10 | 4,480 | 2,380 862 795 7.0 7,800 184 | 1,540 2,570 5,580 | 2,670 | 2,800

11 | 4,310 | 2,060 703 908 229 5,330 180 968 | 3,050 5,510 | 1,880 | 2,500
12 | 4,170 | 1,780 657 953 106 4,310 809 752 | 5,050 7,800 [ 1,kk0 | 2,520

18 | 4,200 | 1,650 685 1,030 | 388 4,100 2,650 561 5,720 7,450 | 1,260 | 2,570

14 | 4,130 | 1,780 759 | 1,970 357 4,060 4,380 378 | k480 5,930 | 1,230 | 2,270
15 | 4,060 | 2,120 589 2,330 117 3,280 | 12,150 364 3,570 5,010 | 1,520 | 2,090
16 | 3,780 | 1,870 978 1,830 76.3( 2,750 | 11,440 590 ( 3,340 L,40 | 1,610 | 2,120
17 | 3,780 | 1,kko 710 1,150 58.6| 2,410 6,110 466 3,140 k,200 | 1,910 | 2,010
18 | 3,710 | 1,370 61L 848 63.9| 2,220 4,060 338 2,690 3,960 | 1,960 | 2,060
19 | 3,640 | 1,390 646 1,020 213 2,100 3,100 272 2,550 3,290 | 2,120 | 2,140

20 | 3,520 | 1,380 678 886 170 2,020 2,840 173 |.2,5%0 2,820 | 2,280 | 2,080

21.] 3,500 | 1,650 915 611 60.4| 2,000 3,470 1k 2,340 2,730 | 2,1%0 | 1,900

22 | 3,670 | 1,950 | 1,010 512 43.8| 2,100 3,570 140 1,780 2,790 | 2,060 | 1,980

28 | 3,hk20 | 1,590 809 sh7 36.0( 2,200 2,950 146 1,550 2,780 | 1,960 | 1,860

24 | 3,200 | 1,260 766 879 28.6| 1,910 2,250 101 | 1,590 2,900 | 1,920 | 1,680

26 | 2,890 989 833 g3 21.2| 1,k50 2,080 191 1,550 3,180 | 1,740 | 2,150

26 | 2,550 791 | 1,110 925 | 7,663 1,1hoT2,530 71.0| 1,790 3,110 | 1,620 | 2,330
27| 2,520 735 | 1,420 851 (10,770 1,150 | 2,520 32.8| 2,180 2,700 | 1,640 |-2,310
28 | 2,800 911 | 1,570 795 6,000 | 1,590 2,330 23.3| 2,450 2,50 | 1,840 | 2,210
29 | 2,930 1,820 710 | 6,070 1,720 2,440 19.1| 3,kbo 2,210 | 1,980 | 2,310
30 | 2,880 1,530 48Y4 5,760 1,230 2,370 19.1| 3,850 2,070 | 1,770 | 2,360
81 | 2,880 | 1,470 5,020 . 2,360 18.7 2,280 2,280
um 52,426 33,574 123,300 31,864.0 128,860 70,530

112,820 31,651 45,570.9 81,984 74,031.7 60,560
1943 - Period 1924-1943
Extreme Gage Extreme Second Feet Average|  Totaf Acre Feet

Month Feet High Low Second -

High Low Day Day Feet | Acre Feet Normal Maximum | Minimum

Jan. 10.7% 5.05 T T,200 2 | 2,230 3,640 223,800 227,707 490,800 92,2h0

Feb. 6.10 2.49 1 2,880 | 27 717 1,870 104,000 157,682 328,300 28,470

Mar. 4.23 2.10 | 29 1,880 | 18 600 1,020 62,780 | 127,270 240,800 27,860

Apr. 4.99 1.51 | 15 2,360 | 30 406 1,120 66,590 119,899 317,800 56,890

Mey 10.43 -.66 | 27 11,300 | 25 21.2| 1,470 90,390 | 308,270 721,100 90,390
June 15.72 3,48 8 19,k00 | 30 | 1,010 4,110 2ly, 600 407,988 | 1,180,500 31,690
July 13.06 1.7% | 15 13,900 | 10 173 2,640 162,600 | 349,380 756,600 54,420

Aug. 7-38 0 2 ko | R 8.7/ 1,030 63,200 | 304,350 833,700 63,200
Sept . 8.92 -.03 13 5,900 1 17.7| 2,470 146,800 639,677 | 1,363,200 12k ,070
Oct. 11.45 4.69 12 8,190 30 | 2,030 4,160 255,600 596,705 | 1,408,500 124,280

Nov. 7.78 3.15 8 4,170 13 | 1,160 2,020 120,100 296,914 827,500 95,740
Dec. 7.32 3.64 7 b,050 | 2| 1,580 2,280 139,900 229,352 594,200 69,710

Yearly| 15.72 -.66 JI 19,400 17.7| 2,320 |1,680,360 |3,765,19% | 6,579,500 |1,680,360
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RIO GRANDE AT LOWER BROWNSVILLE STATION

TESCRIPTION: Water-stage recorder and cable with stand-up caeble car gnd winch, located about 1,000 feet
below the El Jardin pumping plant, about 6.6 river miles below Brownsville, Texes, and Matamoros, Temaul-
ipas, 50.4 miles upstream from the Gulf of Mexico, and 1,191.0 river miles below the American Dem et El
Paso, Texas. Zero of gege 1s on United States Coast and Geodetic Survey mean sea level datum.

RECORDS: Based upon 56 current meter measurements, 55 by the United States and 1 by the Mexican Section
made during the year. - Computatlions by shifting channel methods. 1943 records good. Records available:
January 1934 to December 1943. :

HEMARKS: The river flow at this station ls greatly modified by many Irrigation diversions, drainsge "re-
twrns, and large reservolrs in the United States and Mexico. During floods only a portion of the river
flow discharges past this station through the chennel of the Ric Grande as part finds outlet to the Gulf
of Mexico through flood channels in both countries, which divert from the Rio Grande within 124.6 miles
above this station.

EXTREME FLOWS: On September 14,1942, & peak discharge of 31,000 second feet was reached with a gage height
of 33.2% feet. Addlitional data concerning peaks may be found in previous Water Bulletins. The river was
dry at this station a few days in 1930, and March 25.28, 1935; June 16-19, 1938; several days in 1940; and
several daye in 1943.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day ' Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
IW 2,380 | 2,920 1,040 1,490 393 5,200 768 2,820 o 3,530 | 2,460 | 1,690
2 | 2,200 | 2,840 [* 1,050 | 1,530 315 1,800 527 | 4,020 0 2,820 | 2,170 | 1,630
8 | 2,500 | 2,580 [* 920 | 1,470 |* 231 k750 362 | 4,160 0 3,770 | 1,700 | 1,710
4| 2,800 | 2,300 [* 870 | 1,550 |* 229 5,400 508 | 3,660 0 4,180 | 1,490 | 1,700
6 | 2,900 | 2,270 | 1,120 | 1,770 [* 211 5,700 667 | 2,900 o} 3,820 | 1,400 | 1,670
6 | 4,200 | 2,500 [* 1,150 | 1,750 [* 133 5,300 665 | 2,270 2,180 | 6,100 | 1,500 | 2,600
78,160 | 2,640 [* 992 | 1,k00 |* B83.6| 5,k70 582 | 1,850 3,540 | 6,700 | 2,840 | k,100
8 | 5,600 | 2,710 |* 948 | 1,010 [* 61.3| 14,900 460 | 1,510 2,690 | 6,800 | 4,430 | 4,170
9 | 4,800 | 2,540 |* 897 815 [* 29.5| 15,100 174 | 1,590 2,200 | 6,200 | 3,900 | 3,630
10 | 4,350 | 2,300 91 794 |*  40.6 9,450 81.3| 1,500 2,250 L 5,600 | 2,700 | 3,080
11 | 4,250 | 2,080 685 904 [* 186 7,410 38.0 1,000 2,700 | 5,500 1,79ﬂ 2,680
12 | 4,100 | 1,850 633 895 |* 387 5,130 295 810 4,600 | 7,800 1,400 | 2,580
18 | 4,160 | 1,710 65k 913 |* 377 k600 | 2,160 582 5,330 | 7,600 | 1,310 | 2,570
14 | 4,060 | 1,740 675 | 1,660 |* 388 4,410 | 3,840 W13 k580 | 6,100 | 1,280 | 2,330
16 | 3,920 | 2,060 937 | 2,280 |* 258 3,630 | 10,800 305 3,510 | 5,150 | 1,520 | 2,050
16 | 3,800 | 1,920 988 2,030 |* 110 2,960 |11,Lk00 456 3,200 4,530 | 1,630 | 2,120
17 | 3,800 | 1,540 |* 766 1,290 |* 55.9 2,490 | 6,820 b3 2,800 4,330 [ 1,850 | 2,080
18 | 3,720 | 1,350 (* 576 | 1,030 |* 34.8] 2,240 | k630 269 2,350 | k,220 | 1,950 | 2,090
19 | 3,700 | 1,250 |* 527 963 |* 135 2,080 | 3,620 190 2,300 | 3,400 | 2,040 | 2,150
20 | 3,580 |*1,240 |2 577 826 |* 122 1,890 | 2,860 121 2,230 | 3,130 | 2,270 | 2,080
21| 3,500 |*1,550 |* 829 6oo |* 33.8[ 1,910 [ 2,9%0 16 2,110 | 2,850 | 2,140 | 1,810
22 | 3,770 | 2,000 (¥ 1,040 431 | 1.7 1,930 | 3,270 105 1,590 2,826 | 2,070 | 1,890
23 | 3,550 | 1,700 |* 830 437 |[*  6.1| 2,050 | 3,080 127 1,450 | 2,730 | 1,980 | 1,830
24 | 3,300 | 1,200 (* 82 735 [+ 1.0| 1,820 | 2,370 25.8| 1,500 | 2,770 | 2,050 | 1,620
26 | 3,100 |* 916 |» 857 826 |*  9.1| 1,k10 | 1,980 110 1,h50 | 2,980 | 1,880 | 2,010
26 | 2,860 |* 756 |* 1,050 829 [*2,860 1,080 | 2,340 - b6.5| 1,650 3,180 | 1,670 | 2,340
27 | 2,880 |* 690 [* 1,3k0 746 | 8,850 1,019 | 2,470 0 2,000 2,810 | 1,640 | 2,360
28 | 2,900 |* 781 | 1,90 685 | 6,800 1,270 | 2,310 0 2,200 | 2,540 | 1,800 | 2,210
29 | 2,860 1,790 650 | 6,900 1,590 | 2,330 o} 3,200 | 2,330 | 1,940 | 2,2ko0
30 | 2,850 1,630 L93 | 6,500 1,190 | 2,220 0 3,970 2,100 | 1,780 | 2,250
31 | 2,940 1,480 5,900 2,210 . 0 2,280 2,220
Sum 51,823 32,802 122,870 31,539.3 130,670 71,530

113,490 29,940 41,642.4 78,777.3 67,580 60,580
' 1943 Period 19341943

Extreme Gage Extreme Second Feet Average|  Total Acre Feet
Month Feet High Low | Second |-

High Low Day Day Feet | Acre Feet Normal Maximum | Minimum
Jan. | 22.07 | 16.12 7| 8,570 2| 2,10 | 3,660 | 225,000 | 202,920 | 299,000 88,200
Feb. | 17.20 | 12.8k 1| 2,930 27 655 | 1,850 | 103,000 | 141,330 | 237,000 26,300
Mar. 1h.97 | f12.42 29 1,850 19 513 966 59,400 121,070 199,000 29,700
Apr. | 15.82 | 11.81 15| 2,350 23 376 | 1,080 65,100 | 105,090 | 242,000 50,500
May 21.30 27| 9,060 |#%10 0 1,3k0 82,600 | 328,860 | 717,000 82,600
June | 26.95 | 13.92 8| 17,800 27 912 | 4,270 | 254,000 | 110,200 #1,161,000 32,000
July | 2k.32 16 | 13,000 12 0 2,540 | 156,000 | 374,790 [ 759,000 65,900
Aug. | 18.50 | 10.51 3| 4,280 |f2k o 1,020 62,600 | 268,750 | 679,000 62,600
Sept. | 20.0% | 11.75 | 13| 5,60 |¥1 0 2,250 | 134,000 | 622,400 (1,337,000 | 134,000
Oct. | 22.95 | 15.58 | 12| 9,k10 30 | 2,060 | 4,220 | 259,000 | 535,300 k1,427,000 | 200,000
Nov. | 18.91 | 13.9% 8! 4,610 14| 1,280 |- 2,020 | 120,000 | 230,620 | 614,000 9k, 200
Dec. 18.34 1440 7 4,360 2| 1,570 2,310 142,000 187,860 | 341,000 64,800
Yearly| 26.95 Ln,aoo . 0 B,;ao 1,662,700 | 3,529,190 | 6,526,000 [i,662,700

" Estimated. * Partly estimated. + And other days.
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MONTHLY AND ANNUAL DISCHARGES WITH NORMALS

From Earliest Feasible Dates

SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET

For convenlent reference there will be found below the accepted monthly and annuel discharges at gag-
ing. stations along the Ric Grande from Sen Marcial,New Mexico, to Presidioc, Texas, including the tridutary
flow of the Rio Conchos  from Mexico and memsursd diversions. For certain pertinment statlions these records
Include eome estimates of flow. Explanations of these eatimates will be found in Water Bulletin No. 12,
especially, pages 45 to 51. For all but three of the atations, these records constitute a continuous
monthly or ennual record from the earliest date now feasible down to the present time. For the Tornille
Bridge and Fort Hancock stetione, these records cover all of the period of operations at these stations,
some of the records being from Water Supply Papers of the United States Geological Survey. Fort Hancock
record was published in Water Supply Paper 358. The remainder of these records have all been previocusly
publisked in Water Bulletins, but in a few instances the Ffigures below have heen corrected aince the pre-
vious publication.

RIO GRANDE AT SAN MARCIAL STATION

Month 1895 1896 1897 1898 1899 1900 1901 1902 1903 190k
Jan. |2 40,000 | * 43,000 19,553 57,675 27,854 40,582 20,967 22,731 17,197 16,840
Feb. 54,700 39,11k 2h,325 59,425 24,603 35,099 25,468 17,435 21,927 18,902
Mar. 128,879 41,750 k0,767 60,500 27,546 3k, koo 15,11k 7,954 146,790 6,060
Apr. 279,01k 180,000 209,000 271,458 54,089 5,450, 23,683 40,106 100,007 0
May 222,892 124,143 755,196 165,832 35,048 123,590 256,126 26,787 318,367 o)
June 233,375 9,759 363,000 126,268 952 159,888 96,178 6,407 660,476 0
July 149,476 28,653 65,977 167,062 28,407 139 59,286 ) 77,8l 10,532
Aug. 179,113 7,255 6,149 13,835 6,395 0 65,534 49,210 3,06k 55,974
Sept. |2 40,000 74735 114,188 3,689 2,916 56,112 37,607 13,349 1,438 Ly, 727
Oct. [ 40,000 45,62k 281,677 0 676 99 17,018 823 5hs 463,240
Nov. |  L40,000 12,4 175,715 10,175 9,521 2,540 20,053 4,641 5,53% 51,769
'Dec. | 40,000 38,060 152,736 25,365 21,400 10,08k 19,240 11,286 18,883 4,752
mtal 1. 1,4h7,4ko 577,537 | 2,208,283 959,284 239,407 187,883 656,274 200,729 | 1,272,069 709,796
Month | 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914
Jen. 39,114 36,496 60,635 43,636 41,554 61,329 30,198 50,311 23 425 38,122
Feb. 63,868 39,689 67,696 47,970 3k,334 k2,019 35,663 Ly hso 38,102 40,086
Mer. 217,90k 56,866 92,549 77,375 52,622 143,663 87,09k 77,375 35,306 65,862
Apr. 279,392 163,140 222,863 123,927 104,340 189,917 92,450 117,798 99,114 115,720
May 962,221 500,707 368,965 165,263 336,238 308,628 303,888 501,779 129,293 266,562
June T1k,268 3%45,06k 524,192 90,516 289,983 63,004 269,554 502,096 95,058 212,225
July 35,782 118,314 328,740 48,952 48,080 1,061 392,390 113,772 6,863 159,850
Aug 20,093 43,210 165,521 95,663 52,661 7,339 63,164 22,830 169 86,213
Sept.. 5,276 25,527 160,899 9,709 179,048 2,995 39,164 7,646 4,860 33,085
Oct. 7,349 70,850 6k, k53 2,757 59,742 > 312,754 9,005 33,14k 77,515
Nov. 42,397 77,752 56,489 29,931 39,580 8,915 116,469 27,580 35,167 kx,206
Dec. 3h, 34k 86,142 1,707 38,410 41,752 23,157 56,975J 24,992 24,92 40,017
Total | 2,422,008 | 1,563,737 | 2,157,709 | 774,109 | 1,279,93% |  B52,602 | 1,799,763 | 1,499,614 | 525,bH3 | 1,178,493
Month 1915 1916 1917 1918 1919 | 1920 1921 1922 1923 1924
Jan. 33,243 47,800 | © k5,600 28,000 34,400 51,300 45,000 58,500 40,900 56,000
Feb. 38,013 47,100 37,900 22,800 35,00 87,700 4,500 48,800 40,100 77 5100
Mar. 53,163 164,000 38,800 45,600 75,600 84,200 81,800 56,900 52,000 76,900
Apr. 271,487 234,000 9h,600 30,500 315,000 139,000 Lk, koo 81,500 61,900 407,000
May 395,774 488,000 239,000 117,000 487,000 676,000 216,000 344,000 305,000 608,000
June 309,493 206,000 367,000 67,200 167,000 863,000 649,000 311,000 221,000 134,000
July 119,871 15,700 175,000 22,400 248,000 176,000 206,000 49,600 28,800 50,000
Aug. 16,175 97,800 6,050 1,670 81,800 38,900 158,000 o 78,400 7,222 |
Sept. 17,911 19,%00 7,740 [4 6,840 5,910 61,600- 0 121,000 2,920
oct. 13,000 162,000 972 11,000 33,300 1k,700 25,900 [ 99,600 0
Nov. 22,700 88,100 14,500 24,300 10,000 16,100 37,700 0 10k, 000 3,840
Dec. 35,400 48,900 28,400 40,700 55,100 39,900 55,200 12,700 £8,200 15,100
Total | 1,354,230 | 1,648,800 | 1,055,562 411,370 | 1,579,440 | 2,222,710 | 1,625,100 963,000 | 1,223,900 | 1,438,080
Month 1925 1926 1927 1928 1929 1930 1931 1932 1933 193%
Jan. 17,400 - 45,200 38,700 19,600 26,500 Lk ,Boo 39,200 43,710 45,140 18,900
Feb. 37,800 37,100 32,900 47,000 29,600 52,500 145,800 64,050 38,580 16,300
Mar. 51,L00 59,000 35,400 49,700 43,000 65,200 49,600 | # 99,450 47,460 26,700
Apr. 98,200 118,000 134,000 40,200 78,600 186,000 53,100 |# 232,780 16,850 29,500
May 53,900 k40,000 317,000 251,000 276,000 124,000 92,800 430,920 9k, k70 4,450
June 3,550 272,000 168,000 106,000 132,000 62,500 5,090 212,060 253,490 228
July 1,310 27,200 154,000 595 38,100 79,300 8,010 157,140 55,2k0 o
Aug. 21,300 1,620 65,800 9,320 275,000 |© 53,100 6,940 60,700 37,880 31,700
Sept. 27,000 3,900 189,000 5,040 308,000 k,780 58,950 12,200 42,330 25,500
Oct. 32,000 3,160 105,000 0 123,000 4,320 55,600 16,770 15,900 861
Tov. ko,300 8,930 61,300 4,370 75,900 18,000 26,800 31,650 23,020 2,550
Dec. 14,600 31,400 47,900 27,800 58,400 36,100 47,900 37,270 46,200 27,800
Total 418,760 | 1,047,510 | 1,349,000 590,625 | 1,464,100 731,000 | 489,790 1,396,7% 716,5@ 244,489
Month 1935 1936 1957 1938 1939 1940 1941 1942 1943 Wormal
Jan. L, 900 53,700 35,900 141,300 51,100 36,500 47,500 72,600 52,700 ko,966
Feb. 39,100 52,500 70,900 38,300 41,800 37,700 67,000 61,700 143,800 43,655
Mar. 23,400 66,700 113,000 38,200 119,000 38,900 91,700 9k, 600 37,000 64,995
Apr. 21,500 203,000 260,000 69,500 130,000 18,000 129,000 432,000 47,700 135,751
May 182,000 213,000 584,000 279,000 62,000 140,200 994,000 633,000 54,300 303,497
June 368,000 20,500 254,000 216,000 3,470 8,980 609,000 113,000 23,100 208,286
July 35,600 22,800 83,700 115,000 13,100 19,800 246,000 42,200 35,800 83,621
Aug. 108,000 39,400 23,300 19,40 26,400 38,500 76,800 34,200 28,900 49,343
8ept . 64,600 58,800 36,200 90,200 18,000 34,400 83,800 52,000 16,300 sk 169
oet. 37,200 42,500 42,000 52,200 18,500 22,700 221,000 34,800 17,000 54,955
Nov. 51,200 Li,800 17,600 i3, 600 8,390 27,500 171,000 19,200 19,300 38,499
Dec . 53,600 18,700 37,200 55,500 33,100 45,600 95,300 50,100 1k ,300 2,053
Total | 1,029,100 866,400 | 1,557,800 | 1,058,200 524,860 368,880 | 2,832,100 | 1,939,400 418,200 | 1,129,790

* Partly estimated. ! Estimated or Revised Record. For full explanation see Water Bulletin No. 12, pages 45-49,

# A correction was made in Water Bulletin No. 6 to the March and April totals for 1932 st Sen Marcilel. One
change corrected an error in gage height on March 29, when the correct discharge was 1,820 sec. ft., making
the correct March total flow 99,)60 ac. ft. The other ted errors in tion wherein the
correct discharges for April 6 te 9 were 3,890, 4,020, 4,080, & 3,850 sec. ft.,respectively, and the correct
total for April was 232,780 ac. ft.
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MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest:Feasible Dates
SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET
RIO GRANDE AT BELOW ELEPHANT BUTTE DAM STATION ) .
Month 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924
Jan. | 25,000 1,600 95,300 ligz 922 12,800 2,890 15,300 11,900 98k
Feb. | " 30,000 44,200 106,000 51,800 22,200 22,700 35,900 55,500 36,400 57,500
Mar. | * 28,000 69,600 109,000 75,900 53,700 6k,100 87,000 75,700 54,000 65,100
Apr. 72,800 106,800 102,000 87,700 4,700 89,100 81,200 106,000 103,000 12}4,000
May 198,600 164,500 124,000 94,300 124,000 11k,000 109,000 126,000 183,000 155,000,
June # 246,800 192,500 138,000 95,200 112,000 11%,000 121,000 131,000 131,000 17,000
July ~118,400 117,500 191,000 90,400 9k, 600 120,000 123,000 151,000 130,000 121,000
Aug. 114,100 82,700 114,000 175500 91,200 112,000 125,000 130,000 105,000 161,000
Sept. 77,200 67,300 110,000 66,900 67,600 103,000 124,000 116,000 79,300 93,300
Oct. 21,200 37,700 110,000 3k,100 11,300 54,500 82,900 59,300 45,000 34,700
Nov. 14,100 14,500 51,900 20,400 18,000 36,400 60,900 30,600 12,800 21,400
Dec. 23,500 127,900 52,800 922 3,770 36,600 26,800 35,800 12,700 22,300
Total 969,700- | 1,026,800 | 1,30k4,000 695,614 673,992 879,200 979,590 | 1,012,200 84k,100 | 1,003,28%
Month 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934
Jan. 4,620 1,800 5,710 11,000 8,830 184 389 301 903 1,490
Feb. 42,500 19,300 34,700 33,900 28,700 31,000 17,600 26,000 32,100 5,200
Mar. 88,700 61,300 62,500 71,400 64,000 72,800 7%,000 64,100 71,900 71,400
Apr. 136,000 108,000 115,000 123,000 122,000 116,000 93,900 113,000 111,000 108,000
May 120,000 107,000 128,000 90,100 98,000 101,000 99,900 105,000 108,000 102,000
June 124,000 129,000 127,000 125,000 117,000 113;000 124,000 126,000 101,000 120,000
July 123,000 98,000 137,000 130,000 102,000 117,000 128,000 134,000 127,000 132,000
Aug. 96,100 118,000 121,000 119,000 78,800 125,000 103,000 132,000 133,000 134,000
Sept. 49,500 78,300 86,100 90,700 65,300 77,800 69,500 87,100 90,100 72,500
Oct. 10,300 13,300 33,100 26,800 6,820 17,500 19,900 12,900 17,800 506
Nov. 10,300 16,800 17,40 8,470 4,810 10,700 16,700 18,900 13,900 6,480
Dec. 11,500 10,800 13,200 6,380 5,820 10,100 4,800 12,500 20,300 | . 1,h90
Total 816,520 761,600 880,710 835,750 702,080 792,084 750,689 831,801 827,003 80k,066
Month 1935 1936 1937 1938 1939 19%0 1941 19ke 1943 Normal
Jan. Laly 760 729 638 10,100 1,020 54,800 86,500 62,100 15,495
Feb. 8,310 17,600 7,370 28,500 969 1,030 18,600 76,300 56,600 35,430
Mar. 43,200 58,200 49,300 81,500 1,520 23,000 51,500 66,200 63,900 62,825
Apr. 84,400 106,000 11h,000 122,000 | 132,000 117,000 57,200 162,000 66,400 105,317
May 78,500 100,000 98,200 113,000 90,900 97,300 73,100 167,000 67,800 123,352
June 111,000 122,000 111,000 126,000 117,000 123,000 82,000 363,000 6,400 132,893
July 128,000 133,000 137,000 108,000 133,000 128,000 125,000 211,000 73,900 125,579
Aug. 117,000 130,000 142,000 134,000 129,000 134,000 99,200 110,000 74,700 114,562
Sept. 145,900 61,300 72,200 25,000 129,000 57,700 62,300 69,700 70,200 78,097.
Oct. 9,210 6,390 2,310 33,900 50,200 %,690 72,000 72,100 71,400 33,511
Nov. 5,860 6,250 12,000 39,300 ) 5,220 158,000 | 65,500 66,400 26,375
Dec. 5,760 %,550 11,900 68,700 916 29,000 87,300 69,500 70,900 27,190
L’l‘otal 637,544 746,050 758,009 880,938 825,489 700,960 971,000 | 1,818,800 808,700 880,630
. ANDE AT BELOW CABALLO DAM STATION
Month 1938 1940 1941 1942 1943 Average
Jan. 3,080 146 97 4,820 4,850 2,200
Feb. 22,200 12,700 7,260 64,300 32,200 26,443
Mer. 73,800 84,300 49,300 88,700 95,100 77,867
Apr. 116,000 110,400 115,000 212,000 138,700 133,017
May 113,000 91,500 93,000 412,000 123,500 156,333
Juns 121,000 114,300 117,000 354,000 131,300 159,767
July 109,000 129,100 129,000 234,000 125,300 1k2,h00
Aug. 131,000 11k,300 110,000 179,000 153,500 134,300
Sept. 43,800 68,800 62,400 181,000 70,400 83,867
oct.. 26,100 2,840 L,230 35,400 19,100 17,828
Nov. 12,100 3,400 5,660 1k, koo 12,000 9,610
Dec. 9,320 83.3 10,600 16,000 5,810 8,412
Total 780,400 789,064 731,869.3 703,547 1,795,620 911,760 952,0Lk
RIO GRANDE AT EL PASO STATION v
Month 1889 1890 1891 1892 1893 1854 ¥, 1895 P 1896 v 1897 1898
Jan. [T 15,160 12,100 27,700 20,000 7,680 8,800 21,000 6,500 18,800 30,500
Feb. [m 14,900 16,100 - 45,300 27,400 8,020 8,640 20,600 6,400 10,800 35,700
Mar. | 28,800 26,100 115,000 46,200 2,150 16,700 39,500 12,300 ~ hk0 20,000
Apr. 66,100 130,000 256,000 48,100 38,300 91,000 28,230 104,000 97,900
May | 190,300 355,000 727,000 231,000 110,300 261,800 81,300 511,000 140,000
June 157,000 | - 266,000 399,000 13,400 100,520 238,800 74,150 363,000 112,000
July 14,600 52,500 1ko,c00 21,280 k1,400 98,400 30,560 81,800 196,000
Aug. 0 45,100 Lo, 700 7,640 14,900 35,300 11,000 8,120 31,200
Sept. 0 10,500 45,700 5,940 11,540 27,400 8,500 42,000 2,230
Oct. 0 1,000 91,500 13,k20 26,100 62,000 19,230 108,000 160
Nov. Q0 16,900 20,300 6,320 12,300 29,200 9,100 67,400 119
Dec . 4,370 32,900 21,200 . 5,k00 10,500 25,000 7,730 41,800 5,720
Total | k91,230 | - 967,200 |1,929,400 933,500 | '370,350 400,000 950,000 295,000 | 1,361,130 669,529
Month | 1899 1900 1902 1902 1903 190k 1505 1906 1507 1908
Jen. 12,900 8,110 278 8,290 ‘615 972 35,900 27,000 €0,h00 33,000
Feb. 11,300 5,680 k,500 5,770 1,290 387 43,300 31,700 46,600 31,200
Mar. ,0L0 Le6 3,670 635 22,600 0 188,500 25,300 60,000 7,800
Apr. 8,810 300 [¢] 7,900 19,500 0 198,000 88,000 176,000 80,100
May 10,300 44,800 158,000 526 204,000 0 546,000 349,000 269,000 117,000
Juns Q 93,100 77,000 307 587,000 0 851,000 271,000 443,000 4o,200
July 19,600 70 12,600 20 158,000 0 58,800 96,600 337,000 16,300
Aug. 430 o 60,700 14,500 4,330 7,400 19,800 k9,200 135,000 58,600
Sept.. 5) 16,500 21,000 9,310 1,030 11,000 3,320 2,820 167,000 14,300
oct. 0 0 5,340 1,430 2,030 366,000 k,220 38,200 50,000 0
Nov. 0 o 12,800 298 298 48,400 25,500 59,300 5h,900 5,080
Dec. 2,830 732 7,990 1,780 2,440 38,200 37,500 76,300 37,600 23,400
Total 73,210 163,758 363,878 50,766 | 1,033,133 k72,359 (2,011,840 |1,114,420 [1,836,500 466,980

* Partly estirated.

# In Water Bulletin No. 10 the dally flow for Jume 19, 1915 was erroneously shown as 14,300 s.f.

" Estimated or Revised Record. For full explanation gee Water Bulletin To. 12, pages 1&5.1@.

The monthly total above 1s correct as 1s that in W. B. 12,

It should have been 4,500 s.f.




WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates

SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET

RIO GRANDE AT EL PASO STATION

Month | 1909 1910 1511 1912 1913 1914 1915 1916 1917 . 1918
Jen. 22,300 43,500 9,260 148,600 18,800 21,900 39,300 3,40 64,800 2,340
Feb. 17,200 20,900 11,900 32,300 35,000 23,200 32,000 16,300 65,700 32,000
Mar. 28,800 92,900 13,500 60,400 15,600 38,800 22,200 36,500 58,800 18,700
Apr. 61,500 117,000 31,900 96,000 50,700 73,000 37,800 53,800 54,200 148,600
May 270,000 274,000 248,000 382,000 ,600 259,000 143,000 93,800 75,300 k6,600
Juna 234,000 33,100 229,000 51,000 43,100 228,000 184,000 112,000 76,200 28,600
July 24,800 . 69 435,000 126,000 5,680 147,000 76,700 53,700 141,000 28,300
Aug. 19,000 0 53,600 30,800 0 70,100 88,300 55,300 81,100 33,900
Sept. 118,000 129 11,600 20,300 0 8,210 59,500 25,500 78,300 19,500
Oct 35,300 [} 295,000 1,230 6,710 68,100 19,500 39,500 85,100 33,900
Nov. 20,600 0 119,000 18,400 17,100 51,000 1,930 595 43,800 20,300
Dec 22,800 595 62,400 27,000 21,100 67,500 | * 28,500 6,600 65,900 6,400
Total | 874,300 582,193 | 1,550,160 |1,357,030 302,420 | 1,055,810 733,130 555,B}U 888,200 349,140
Month | 1919 1520 1921 1922 1923 1924 1925 1926 1927 1928
Jen. 3,520 24,200 6,640 17,800 | 16,500 17,500 11,600 12,200 13,900 12,700
Feb. 17,100 13,100 24,800 47,500 33,700 18,500 29,200 15,400 21,600 26,600
Mar. 42,900 49,500 67,000 67,500 7,200 56,800 56,700 41,300 38,100 13,500
Apr. 56,400 50,400 53,900 85,500 72,200 91,000 75,100 65,400 59,000 80,100
90,200 72,500 76,600 7h,900 87,300 122,000 73,200 69,400 71,700 68,600
June 71,100 382,600 93,600 79,000 90,300 98,200 68,400 75,200 73,800 72,900
July 67,200 84,100 105,000 83,200 90,900 111,000 79,800 48,900 86,800 86,300
Aug. 62,000 107,000 114,000 112,000 123,000 107,000 96,900 63,100 90,700 97,500
Sept. 50,900 7h,800 116,000 82,300 60,400 77,400 87,400 65,000 80,600 67,300
Oct. 26,900 79,700 100,000 54,100 51,600 32,000 25,300 21,100 30,300 - 31,700
Nov. 16,500 28,200 69,200 36,700 23,300 21,100 15,300 21,000 29,500 22,300
Dec. 7,260 41,100 43,900 37,800 32,300 27,700 14,900 18,800 20,600 1%,300
Total | 511,980 707,200 870,640 778,700 728,700 810,200 633,800 556,800 619,600 623,800
Month 1929 1930 1931 1532 1933 193k 1935 1936 1937 1938
Jan. 13,200 8,210 9,100 9,130 11,820 11,200 8,510 8,600 8,540 10,900
Feb. 18,000 16,300 13,900 16,880 24,870 33,100 8,800 10,700 10,200 16,800
Mar. 37,100 42,900 40,500 34,530 39,650 43,500 18,400 29,400 26,200 13,900
Apr. 62,500 62,500 56,800 57,240 66,470 56,700 41,900 50,800 60,400 66,300
May 70,700 58,800 53,700 62,460 63,490 60,700 17,600 62,500 69,500 71,100
June 56,200 67,800 63,100 73,630 79,110 62,000 56,700 62,800 73,300 78,500
July 83,000 82,400 76,440 78,460 82,600 73,800 69,900 76,500 76,300 78,000
Ang. 107,000 83,300 88,640 85,750 95,640 80,200 95,900 79,700 88,500 69,000
Sept. 51,500 51,900 52,480 67,440 66,680 48,000 65,800 50,500 68,200 61,000
Oct. 25,900 25,800 26,740 34,860 33,630 18,300 20,200 17,800 19,800 27,300
Nov. 14,300 16,700 22,250 24,370 20,460 11,400 11,500 12,500 17,100 16,600
Dec. 12,700 16,100 14,130 22,490 2,760 9,590 11,700 12,000 18,200 15,500
Totel | 552,100 532,710 517,780 567,240 609,180 508,490 459,910 473,800 536,240 554,900
Normal Formal
Month 1939 1940 9h1 1942 1943 1915 - 1943 1889 - 1943
Jean. 10,300 10,700 8,500 13,000 15,100 13,905 16,788
Feb. 15,700 12,700 7,230 52,200 21,800 2k,348 22,185
Mar., 36,700 38,700 26,500 62,500 52,k00 43,089 39,941
Apr. 56,000 57,800 61,400 139,000 78,600 64,166 71,748
Mey 59,600 52,200 58,600 357,000 82,500 82,536 157,409
June 64,100 68,300 61,600 304,000 82,100 84,798 1k5,488
July 73,500 68,500 74,200 198,000 85,600 84,845 83,921
Aug. 72,300 61,000 82,500 158,000 8L,500 88,418 59,679
Sspt. 61,200 k1,700 71,600 171,000 63,500 66,834 45,301
oct . 27,500 19,000 25,800 57,900 27,100 35,818 40,668
Nov. 18,200 11,500 16,700 21,000 21,300 20,897 21,324
Dec. 16,500 11,000 16,800 25,600 16,900 22,036 | 22,778
Total 511,600 453,900 511,430 1,559,200 631,800 632.690 727,820
DIVERSIONS FROM THE RIO GRANDE INTO THE AMERICAN CANAL
Month 1938 1939 1940 1941 9h2 1943 Average
Jan. 61.5 61.5 122 6,540 8,110 2,979
Feb. 13,800 8,490 5,170 19,500 19,200 13,232
Mar. 3k,600 33,000 2k, 450 45,000 . 50,100 37,430
Apr. Lg,700 45,800 54,800 64,600 70,900 57,150
May k6,100 39,700 k5,800 56,700 69,000 51,460
June 54,100 5k,300 52,200 51,200 53,900 65,700 55,233
July 59,700 60,700 57,000 60,500 42,600 66,300 57,800
Avg. 61,000 58,900 55,000 59,000 414,000 74,600 58,750
Sept 43,500 k5,600 38,200 11,800 47,500 54,100 45,117
Oct. 26,400 27,300 13,100 16,800 39,000 25,900 2,750
Tov 12,200 13,000 5,630 7,960 20,800 21,000 13,432
Dec. 13,600 8,730 8,540 11,800 25,500 16,700 14,128
Total’ 270,500 412,791.5 356,621.5 379,402 465,640 541,610 431,471
RIO GRANDE BELOW AMERICAN DAM
Month 1938 1939 1940 1941 19k2 1943 Average
Jen. 10,300 10,600 8,370 6,480 7,020 8,55k
Feb. 1,900 3,810 2,060 32,800 2,600 8,634
Mar. 2,060 5,710 2,020 17,500 2,240 5,906
Apr. 6,360 12,000 6,640 74,500 7,680 21,436
May 13,500 12,500 12,800 300,000- 13,500 70,460
June 24,530 9,770 16,100 10,400 250,000 16,500 54,528
July 18,300 12,900 11,500 13,700 155,000 19,k00 38,533
Avg. 7,980 13,300 6,040 23,L00 11k,000 10,200 29,153
Sept. 17,500 15,500 3,530 29,800 124,000 9,k10 33,230
oOct. 901 197 5,810 8,990 19,000 1,260 6,026
Nov. 4,460 5,180 6,220 8,700 153 236 4,158
Dec. 1,910 7,760 2,520 %,990 120 210 2,918
Total 75,451 98,727 96,740 131,870 1,093,553 90,256 283,596

* Partly estimated.




WATER BULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION

MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates

SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET

DIVERSIONS FROM THE RIO GRANDE INTO THE ACEQUIA MADRE (MEXICAN CANAL)

Month 1938 1939 1940 [ aom 19%2 1943 Average
Jan 0 0 0 o 0 0
Peb. 0 0 0 [} o 0
Mar. 5,310 1,800 5,540 1,120 2,610 1,340
Apr. 8,720 6,040 11,720 6,440 9,580 6,570
May 17,380 12,990 12,200 11,200 16,110 13,300
June 12,130 9,760 11,960 10,200 15,700 10,050
July 7,910 10,010 8,480 10,360 15,170 11,560
Aug. 6,390 9,920 5,200 9,530 . 12,380 9,550
Sept - 2,240 9,710 3,140 6,450 12,380 8,860
oct. 284 308 6 0 el 0 9
Fov. 0 0 Q 0 0
Dec. o 0 0 o 0 | 0
Total 60,36k 60,558 58,246 320 83,930 61,30
RIO GRANDE AT JUAREZ STATION
= T
Month 1938 1939 igho 1941 19k2 1943
Jan. 10,130 12,230 9,kho 13,270 13,270
Feb. 8,130 9,090 ;730 12,600 11:930
Mar 22,020 21,650 14,1ko 45,790 35,050
Apr. 33,420 35,060 30,940 40,350 111,500 52,kko
28,010 29,330 23,380 31,650 325,100 18,090
June 4,280 36,150 140,070 32,140 272,400 50,610
July 19,350 42,390 k2,730 34,900 162,500 53,470
Aug. 40,000 h%,060 38,670 58,480 127,300 55,170
22,280 48,970 143,800 35,4710
11,630 18,600 45,390 15,640
9,360 13,350 8,6ko 9,700
7,510 12,750 . 17,510 L 7,910
269,540 | 329,500 1,315,890 388,720 489,051 |
RIO GRANDE AT ISLAND STATION
—
Month | 1938 1939 1950 1941 1942 1943 rverage
Jan. 8,800 8,900 7,900 11,400 11,900 9,780
Feob. 2,930 4,070 4,260 37,000 9,650 11,582
. 876 954 3,700 21,000 10,300 7,366
2,160 1,190 5,70 70,500 8,520 17,568
1,050 - 1,570 7,260 299,800 11,300 6k,196
1,310 10,500 2,620 2L1,000 12,300 53,546
4,840 5,800 7,290 118,500 22,500 31,786
553 10,300 5,500 26,400 99,400 L,990 29,318
29,400 12,000 1,760 28,100 119,200 10,700 33,577
1,620 1,780 2,660 11,100 142,800 6,130 11,015
2,220 296 11.5 1,950 5,8k0 2,130 2,075
2,480 3,300 1,050 6,920 12,900 1,260 4,652
35,720 49,642 43,965.5 L 113,270 1,079,340 111,680 276,461
RIG GRANDE AT TORNILLO BRIDGE STATION
Month 192k 1925 1926 1927 1928 1929 l 1530 1931
Jan. 11,700 11,800 11,800 12,900 8,20 8,150 8,640 8,300
PFeb. 36,000 7,730 3,310 13,700 10,400 3,540 L, L20 6,830
Mar. 31,600 7,370 8,710 13,900 8,120 4,670 9,160 8,920
Apr. 35,100 10,000 15,600 14,500 28,000 10,200 10,100 20,100
May 57,600 11,300 23,000 20,000 26,700 25,500 9,750 12,200
June 36,000 13,600 25,800 2k,900 13,600 5,090 19,800 8,690
July 61,900 10,900 40,500 31,300 22,100 21,300 2h,500 20,330
Aug. 39,200 5k ,500 9,980 51,900 59,200 59,600 27,500 Lo, 840
Sept. 40,600 13,700 26,700 k6,700 27,600 10,300 10,600 17,770
Oct. 1k,700 13,600 17,700 12,200 13,900 12,700 10,300 10,350
Nov. 11,000 75000 7,150 17,500 16,800 9,640 7,680 12,kko
Dec. 18,800 6,330 11,600 16,100 10,700 7,350 13,100 9,460
Total 394,200 197,830 201,850 276,000 245,360 178,040 l 153,550 176,230
e —
Month 1932 1933 1934 1935 1936 1937 Noxmal
Jan. 7,100 10,590 10,100 6,810 9,160 8,670 9,569
Feb. 10,470 12,250 20,400 2,060 5,670 b, 750 10,109
Mer., 7,100 5,520 13,600 457 3,100 2,630 8,918
Apr 6,960 15,520 3,470 640 2,100 3,740 12,57k
12,530 11,800 6,060 609 4,980 13,500 16,824
June 14,490 31,010 2,570 1,520 5,200 1k,000 15,448
July 17,640 24,490 9,180 1,620 8,820 7,150 21,552
Avg. 27,070 28,110 7,0k0 21,706 14,000 12,700 32,381
Sept . 23,300 22,640 8,0L0 14,100 26,200 24,400 26,618
oct. 33,360 17,430 6,680 7,000 7,590 8,600 13,294
Nov. 12,950 9,250 3,150 5,200 5,660 8,250 9,576
Dec. 15,510 14,300 hyoko | 8,020 8,680 13,600 11,11k
Total 188,480 202,910 94,330 ) 99,736 101,160 121,990 187,977
RIO GRANDE AT COUNTY LINE STATION
1939 19%0 1041 19k2 1943 Aversage
16,500 14,500 15,100 11,300 20,000 18,700 16,017
Feb. 17,200 9,270 8,800 5360 47,900 18,400 18,155
Mar. 15,200 6,370 7,840 9,870 38,900 21,400 16,597
Apr. 15,800 | 9,570 7,870 17,700 84,200 23,100 26,373
May 13,500 74460 6,980 22,600 303,000 21,800 62,623
June 27,500 6,870 17,000 17,750 239,000 22,300 55,070
July 42,400 11,400 14,100 24,300 140,000 37,900 5,017
Aug. 15,800 19,000 15,500 16,800 123,000 18,000 29,683
Sept. 46,600 23,900 8,290 15,%00 140,000 24,100 18,018
Oct. 1%,300 15,500 11,200 31,k400 61,400 21,000 25,633
12,800 8,230 17,400 20,400 17,900 15,038
13,900 8,770 20,800 29,700 17,200 17,212
272,680 1,247,500 261,800 385,466

¢ August 17.31; Record begen August 17, 1938 and not included in total or everage.
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WATER BULLETIN NUMBER 13—INTERNATIONAL BOUNDARY COMMISSION

MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates

SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET

RIO GRANDE NEAR FORT HANCOCK

RIO GRANDE AT FORT QUITMAN STATION

Month 1900 1901 1902 Average
Jan. 6,880 0 2,293
Feb. 3,150 0 1,050
Mar. 0 8,150 2,717
Apr. Q 2] 25,960 6,490
18,050 107,100 [ 134,100 6h,812
June 57,350 60,400 0 324,800 110,638
July 4,130 1,590 1,907
Aug. 0 38,200 2,920 13,707
Sept.. 3,870 14,300 7,240 8,470
Oct. . 2,640 5,750 1,060 3,150
] 12,480 [ 4,160
0 7,740 o . 2,580
22,840 ) 221,974

Month | * 1889 r 1890 1891 * 1892 1893 ¥ 1804 » 1895 b 1896 » 1897 v 1898 |
Jan. 12,200 7,350 22,h00 17,600 3,100 5,900 15,500 5,700 12,800 27,300
Feb. 8,200 7,350 20,900 19,000 3,400 1,500 14,100 2,650 5,400 24,600
Mar. 14,200 7,500 82,200 2k,500 390 4,750 19,200 500 200 14,100
Apr. 41,200 88,500 162,000 12k,000 7,880 13,000 68,000 5,000 73,100 72,960
May 92,500 285,000 420,000 | 318,000 170,000 51,000 238,000 30,000 260,000 120,000
June 88,000 212,000 335,000 125,000 2,500 45,000 161,000 33,000 359,000 59,000
July 3,000 26,000 70,000 4,750 2,580 8,500 45,000 12,200 49,000 113,000
Aug. 100 10,100 2,250 0 3,470 550 75200 860 3,410 7,400
Sept. 1,080 7,060 o 0 1,740 880 11,500 1,750 28,000 260
oct . 150 340 77,200 0 2,250 8,380 36,000 10,5900 71,200 20
Nov 150 6,200 9,900 0 1,600 3,800 23,000 2,200 2}4,800 50
Dec. o 21,200 12,200 350 1,150 3,300 15,200 1,6004] 31;,90L 1,900
Total 260,780 678,540 | 1,214,050 633,200 200,060 149,560 653,700 106,360 J 921,810 440,530
Month | ¥ 1899 1900 1501 T 1502 1903 * 190k 71905 * 1906 ® 1907 19508
Jen. 8,450 5,100 221 5,760 200 1,580 28,200 21,400 59,800 31,600
Feb. 6,450 3,000 1,070 3,080 350 1,580 30,200 28,600 Lk, 800 27,000
Msr. 3,750 | [ 874 780 8,260 1,730 181,000 19,200 40,800 31,600
Apr. 3,000 o 169 2,320 28,700 2,040 145,000 68,000 148,000 60,600
10,700 63,400 1,680 131,000 1,510 349,000 291,000 217,000 8k,400
50,800 47,200 1,080 315,000 4,410 720,000 233,000 385,000 25,400
3,020 2,kko l,100 162,000 1,kh0 37,k00 37,100 293,000 2,480
886 27,000 2,700 1,2k0 2,080 2,540 11,900 69,300 15,400
7,560 16,600 7,500 2,030 8,300 5,550 1,550 162,000 7,100
1,230 2,060 733 420 233,000 1,6k0 11,00 29,400 34
196 6,230 706 2§ 28,000 10,700 41,800 47,200 707
15 4,120 250 810 26,200 39,000 66,800 | 34,600 7,740
ﬂ 171,684 30,689 650,356 311,870 | 1,550,230 832,050 | 1,530,900 294,061
* 1910 1911 s 1912 v 1913 " 1914 1915 1 1916 T 1917 * 1918
29,900 3,790 49,800 10,600 10,5m 2h,700 8,440 34,800 11,100
14,300 4,120 28,100 26,700 8,050 22,000 9,770 36,200 18,100
52,800 12,900 33,500 9,650 20,000 "1k, 700 12,800 28,200 21,200
89,600 4,900 90,000 16,600 47,800 13,800 20,900 19,700 15,500
256,000 173,000 217,000 55,200 197,000 55,200 30,300 23,600 18,100
5,640 186,000 176,000 18,700 185,000 71,200 Lh, koo 24,000 7,720
[ 349,000 78,000 1,170 98,000 50,300 13,400 93,900 4,050
0 16,300 16,800 314,900 51,200 26,100 55,600 19,000
2,840 3,580 21,400 607 1,10 16,300 15,300 52,700 i,750
2,200 200,000 Ly 592 39,500 18,300 30,800 51,200 26,200
A 1,500 4,300 3,550 38,L00 1,910 3,740 33,600 2k,900
1,1k0 53,600 22,800 10,100 69,200 6,280 35,500 41,000 11,600
Total 576,951 455,920 | 1,081,450 1,070,39u 154,017 749,490 375,890 251,850 49k ,500 182,220
Month | ® 1919 1520 41921 1922 1923 1924 1925 r 1926 1927 1928
Jan. 9,680 12,000 9,410 1%,300 14,700 19,200 13,800 13,900 13,500 12,500
Feb. 11,600 6,740 1k,500 28,500 21,700 30,400 15,800 8,650 14,100 13,100
Mar. 20,300 13,600 27,100 28,000 22,400 28,500 18,300 11,300 7,720 7,440
Apr. 20,800 16,400 17,700 32,900 17,900 31,600 13,500 22,800 11,300 21,000
May 36,100 23,600 30,500 25,300 21,300 50,700 1k, 700 31,100 13,500 25,400
June 25,900 33,800 32,500 2k, 100 25,000 31,000 18,700 27,300 19,500 9,670
July 34,800 27,000 39,500 21,500 29,700 61,800 8,880 48,300 14,000 12,300
Aug. 26,500 47,000 &k ,000 49,100 59,400 29,200 58,100 19,700 45,300 66,400
Sept 45,700 41,300 68,500 46,100 39,300 41,900 59,500 26,400 42,200 36,700
Oct 13,600 51,400 67,k00 35,500 38,100 17,600 20,800 30,000 21,200 24,000
Nov 12,200 24,500 52,600 26,100 18,500 12,900 13,200 17,400 20,200 20,500
Dec 5,120 22,900 28,000 22,600 23,400 19,000 12,600 19,koo 18,400 1k,k00
SN A T el B ittt
Total 262,300 320,640 452,110 357,400 332,400 373,800 ' 267,880 276,250 240,920 | 263,810
| Month 1929 1930 1951 1932 1933 1934 1935 1936 1937 1938
Jan. 10,600 11,500 9,410 8,130 12,810 12,500 5,370 11,500 9,850 14,600
Feb. 8,660 9,330 10,200 12,140 15,620 20,500 3,510 7,999 6,550 14,900
Mar., 9,220 10,800 10,100 11,560 12,200 16,600 1,090 5,750 1,290 17,500
Apr. 7,560 11,500 3k,700 7,130 12,630 7,770 1,200 k4,650 5,300 15,000
May 22,000 11,600 21,700 9,180 10,760 7,340 880 7,710 12,100 14,500
June 7,180 25,500 8,750 9,410 29,010 L,480 3,630 7,960 19,500 22,500
July 1k, koo 22,000 17,220 13,940 20,530 4,600 4,300 6,630 10,700 60,900
Aug. 62,100 25,500 36,600 2k,910 19,050 4,430 24,300 11,000 12,300 8,540
Sept 15,600 10,000 17,640 27,410 28,910 9,050 57,200 37,400 [ * 33,500 58,700
oct. 24,4oo 22,900 14,300 45,720 21,950 Iy,520 20,700 20,200 | * 25,500 15,200
Nov. 17,100 12,300 16,480 20,620 13,030 4,990 10,500 13,700 17,600 18,300
Dec. 13,000 15,100 14,550 20,970 17,250 5,640 12,700 15,200 20,700 15,600
Total 211,780 188,030 211,650 211,120 | 213,790 102,420 lhi,}BOJ 149,590 178,290 276,240

# Partly estimated. * Eetimated or Revised Record. For full explanation see Water Bulletin No. 12, pages b5-49.
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MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates o
SAN MARCIAL TO LOWER PRESIDIO -IN ACRE FEET
RIO GRANDE AT FORT QUITMAN STATION
; Normal Normal
Month 1939 1940 1951 1942 1943 1935 - 1943 1889 - 1943
Jan. 12,200 15,300 9,260 20,100 20,900 13,654 14,664
Feb. 11,800 10,600 6,380 50,100 17,000 15,767 1k, 626
Mar. 6,610 6,510 7,650 38,900 20,100 15,187 18,837
Apr. 6,670 3,210 10, ko0 77,000 14,900 17,083 3k,284
May 7,910 5,600 19,700 309,000 18,000 30,275 93,434
June 5,080 13,600 3k,900 240,000 20,100 29,18k 92,557
July 8,210 10,900 22,000 140,000 35,900 29,368 41,353
Ang. 22,500 21,100 53,100 127,000 5,690 37,074 23,871
Sept. 21,800 6,980 70,600 147,000 23,400 39,043 27,961
Oct- 19,000 10,500 15,800 66,500 24,800 28,555 28,566
Nov. 1h,900 10,100 2k, 500 2%,800 17,300 17,989 15,651
Dec. 15,100 9,920 26,200 31,000 15,200 18,232 17,656
Total 152,180 124,320 330,490 1,270,400 233,290 291,411 423,160
RIO GRANDE AT LA NUTRIA STATION
Month 1935 1936 1937 1938 1939 1940 9k Average
Jen. * 3,000 11,000 9,070 15,000 13,100 1k,800 9,850 10,831
Feb. ¢ 2,500 7,810 6,380 14,500 9,690 10,800 75540 8,46
Mar. “ 500 4,940 3,650 13,600 8,030 7,360 8,160 6,606
Apr. o 0 3,080 3,460 13,000 4,570 1,500 10,900 5,216
May u 0 4,670 10,900 10,500 6,890 7,060 % 21,100 8,731
Juns r 5,290 5,510 13,900 14,000 75360 10,600 * 37,900 13,509
July 2,780 6,260 6,730 57,900 7,210 6,330 #* 34,200 17,344
Aug. 40,300 - 12,200 13,300 10,500 21,800 27,900 * 76,600 28,943
Sept . 62,700 55,500 35,300 71,800 15,200 13,100 105,600 51,31k
Oct. 2k, 400 20,400 k2,700 13,500 16,900 12,000 v 79,300 29,886
Nov 11,100 12,400 15,400 12,700 13,800 10,300 27,700 1k, 771
_Dec. 13,500 13,800 17,600 13,100 15,800 10,400 22,400 15,229
Total 166,070 157,570 178,390 260,000 140,350 132,150 441,250 210,826
RIO GRANDE AT UPPER PRESIDIO STATION
omtn [¢ 1889 | ¢ 1890 | 1891 | v 18p | 1893 | 18k [ ® 1895 | 1896 | 187 | 1808
Jen. 11,000 L,9%0 | 20,200 14,700 928 6,980 13,600 6,990 12,200 2k,4oo
Feb. 6,610 4,480 17,300 15,500 1,660 3,340 12,300 2,690 4,000 20,400
Mar. 13,100 3,630 6ls,700 20,000 [ 2,430 15,100 [ 0 11,400
Apr. 32,600 66,600 127,000 95,700 2,320 7,460 55,400 h73 534600 56,400
May | 72,800 223,000 340,000 251,000 146,000 41,900 203,000 22,100 206,000 95,300
June 75,600 189,000 289,000 114,000 12,600 36,700 145,000 28,900 30,000 60,800
July 20,400 58,100 80,600 2k,200 29,700 12,700 86,600 13,400 103,000 110,000
Ang. 6,290 47,400 18,700 17,300 43,900 23,300 53,400 19,600 66,200 38,500
Sept 15,300 23,400 1,980 1,270 22,000 13,800 29,400 18,600 52,800 13,600
oct. 3,990 12,000 55,800 o 12,k00 1%,100 51,500 39,000 83,200 0
Nov. 6,870 9,500 9 2,680 3,420 2k,200 L,020 26,400 [
Dec. 9 18,900 13,500 495 1,040 2,560 14,500 1,410 33,500 2,950
Total 258,371 658,320 | 1,041,280 554,165 275,228 168,690 704,400 187,183 944,900 433,750
Month | * 1899 1900 1901 1902 1903 190k 1905 1906 1907 1908
Jan. 3,870 0 4,740 [ "o 23,600 22,800 51,300 30,500
Feb. 1,950 0 1,610 0 0 23,400 28,700 42,800 26,100
.Mar. 711 [¢] o 3,040 o 136,000 21,800 36,000 29,900
Apr. 0 [+ [ 16,600 [ 115,000 40,000 113,000 49,900
May 3,930 143,100 0 74,800 0 262,000 228,000 162,000 81, hao
June 3,420 46,800 41,600 159 103,000 11,800 60k,000 231,000 320,000 33,200
July 37,500 9,830 8,450 34,900 167,000 100 143,000 72,500 272,000 11,500
Aug. 16,800 2,500 28,400 6,290 16,100 Lo 32,200 61,100 104,000 141,500
Sept. 10,000 12,100 26,500 12,200 4,720 17,400 22,800 12,500 173,000 25,400
Oct. 1,750 11,100 11,400 198 317 209,000 ,630 15,500 60,600 o
Nov. 1,470 o 9,320 1,680 0 51,800 9,510 10,800 57,800 0
Dec. 216 0 3,980 496 [} 29,000 36,600 62,600 35,100 2,560
Total 88,866 92,791 174,150 62,273 385,577 319,140 | 1,412,740 837,300 | 1,427,600 334,960
Month 1509 1910 1911 1912 1913 191k s 1915 " 1916 1 1917 » 1918
Jan. 8,250 18,700 0 51,300 7,930 5,440 27,400 6,280 29,100 10,200
Fsb. 5,250 12,400 982 26,700 19,800 2,140 20,600 7,010 30,200 1k,500
Mar. L,340 33,800 1,330 24,700 11,300 12,000 18,000 9,120 22,200 16,900
Apr. 11,000 67,100 1,550 68,300 6,810 | * 38,300 12,200 14,400 12,200 _8,700
May 147,000 223,000 139,000 159,000 48,500 | ! 160,000 48,700 23,200 17,400 14,100
June 153,000 21,900 157,000 427,000 24,300 | * 195,000 575500 3,800 16,200 7,350
July k9,500 2,340 292,000 121,000 5,540 | * 137,000 58,400 10,000 64,800 12,500
Aug. 4,360 0 89,200 61,000 883 82,600 62,200 40,200 7,700 10,300
Sept . 81,800 288 | | 9,040 43,300 5,770 | * 22,600 61,700 16,700 59,900 6,400
Oct. 14,000 S 138,000 8,380 1,530 | * 56,000 25,000 32,200 45,200 23,800
Nov. 6,660 4] 81,800 3,850 535 | 38,300 1,980 3,470 29,100 25,200
Dec. 10,000 a 52,600 23,400 8,150 | * 64,700 5,160 30,800 34,700 11,300
Total 495,160 379,488 96,502 | 1,017,930 141,048 814,080 399,240 228,180 438,700 191,250
Month 1919 1920 | ¥ 1921 | % 1922 | % 1923 | ¢ 192k | ¥ 1925 1 1926 1927 1928
Jen. 28,40 7,440 6,620 10,700 10,700 17,100 10,700 12,500 10,500 11,600
Feb. 9,500 1,780 12,000 23,500 19,100 27,000 12,300 7,400 10,100 12,000
Mar. ¥ 19,300 5,290 21,100 21,700 19,600 24,200 12,900 11,700 6,120 5,270
Apr. ¢ 16,000 § ¥ 11,000 10,500 26,700 10,400 23,600 6,640 18,400 4,930 13,200
¥ 31,900 | * 18,500 23,700 21,000 13,400 40,1400 14, koo 29,300 6,400 26,500
June ¥ 27,100 | * 37,600 34,700 19,700 19,600, 19,300 1k, Loo 23,200 11,700 3,240
July U 6,200 | ¢ 25,500 50,100 22,400 28,500 73,900 18,800 66,400 3,230 2,6
Aug. ® 26,300 | * 78,700 70,700 43,700 2,600 37,100 74,500 3k,100 38,300 75,200
Sept. | ** 66,100} " 45,000 65,500 37,600 44,400 42,400 62,400 40,600 45,400 29,800
oct. 30,300 | @ 55,600 55,700 29,200 146,300 19,200 33,400 41,000 32,100 21,400
Nov. 10,700 v 23,koo L6,200 25,300 18,400 11,600 13,300 17,600 26,800 25,900
Dec. 2,500 | * 19,800 23,800 18,100 21,700 16,300 11,400 18,800 19,000 18,600
Total 304,240 329,610 420,620 299,600 334,700 352,100 284,940 324,000 214,580 25,350

" Egtimated or Revised Record. For full explanation see Water Bulletin No. 12,pages 45-40. ¥* See footnote at bottom of pagev Sk,
* Partly estimated.
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MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates
SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET
RIO GRANDE AT UPPER PRESIDIO STATION
Month 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938
Jen. 10,480 12,190 10,090 8,860 14,300 11,700 6l 9,690 8,330 13,100
Feb. 8,820 10,030 10,170 10,040 13,9%0 15,600 1,420 6,740 5,060 12,200
Mar. 8,660 6,690 7,740 10,160 11,890 14,500 285 1,560 1,830 9,990
Apr. 4,070 6,500 26,830 1,520 3,850 %,090 [} 201 307 7,800
May 14,990 5,770 23,40 2,170 L340 1,800 0 1,400 132 1,880
June 5,610 28,610 3,430 830 14,590 928 9,780 965 13,800 9,460
July 9,600 12,290 17,380 6,700 20,000 . 13 3,k20 2,810 7,350 63,900
Aug. 62,580 41,340 31,150 42,260 11,810 2,170 13,600 12,000 9,800 10,900
Sept.. 19,050 6,650 17,780 39,400 32,670 3,140 68,500 66,000 38,600 59,200
oct. 39,460 13,900 14,900 61,480 22,870 0 22,800 25,200 36,400 12,000
Nov. 23,930 13,310 10,240 22,220 17,290 0 6,920 11,300 15,900 10,500
Dec. 13,170 13,620 10,280 21,330 14,790 274 9,130 12,900 15,400 9,840
Total 220,420 200,700 183,730 226,970 182,340 54,315 136,679 153,766 152,909 223,770
Normal Rormal
Month 1939 1940 19ln 19h2 1943 1915 - 1943 1889 - 193
Jan. 12,500 12,400 8,350 21,800 2,400 12,314 12,866
Feb. 9,780 10,000 6,830 Lo,800 19,200 13,366 12,218
Mar. 6,350 §,070 4,150 39,100 22,600 12,620 1kh,769
Apr. 1,500 647 8,450 41,600 9,420 10,533 2k, 244
May 2,530 1,420 38,500 240,000 13,000 23,561 73,136
June 2,k90 9,230 40,000 216,000 18,800 24,183 78,729
July 2,070 5,1h0 k2,700 156,000 42,200 30,170 51,051
Aug. 27,700 31,900 69,800 133,000 2,750 4y, 638 39,565
Sept. 13,400 14,400 76,600 151,000 12,400 42,851 34,866
Oct . . 12,600 8,730 105,000 79,200 25,200 3k,501 32,872
Nov. 11,100 7,600 34,500 27,300 16,000 17,485 16,152
Dec. 12,500 7,600 28,900 30,900 20,600 16,323 16,230
Total 113,520 113,137 463,780 1,176,700 226,610 282,635 406,698 \
RIO CONCHOS NEAR OJINAGA, CHIHUAHUA | ’

Month | * 1896 v 1897 * 1898 " 1899 1900 1901 1902 1503 190k f 1905
Jan. 48,300 86,800 Lk, 500 27,000 | * 27,700 11,100 11,200 22,000 11,000 kk 600
Feb. 42,900 76,900 39,800 24,000 | * 34,700 17,400 6,230 64,000 6,810 43,200
Mar. 33,800 60,600 31,k00 18,900 | » 22,300 12,200 3,610 27,100 4,670 44,000
Apr. 24,000 43,200 22,300 13,k00 | *= 8,110 2,420 1,b50 7,500 1,520 28,200
My 31,600 56,700 29,300 17,700 12,900 1,200 674 5,500 5,230 21,100
June 55,100 99,000 51,200 30,900 15,400 3,100 2,010 47,300 38,300 53,400
July 119,100 213,800 110,600 66,700 270,000 52,200 328,000 25,300 37,400 192,000
Aug. 231,200 115,000 214,800 129,500 378,000 80,900 344,000 95,200 56, 40D 407,000
Bept.. 400,200 718,400 371,700 22k,000 160,000 103,000 627,000 14k,000 | 1,460,000 hy6,000
Oct. 167,800 301,200 155,500 93,900 94,200 65,100 79,300 119,000 399,000 285,000
Nov. 66,400 119,200 61,700 37,200 24,400 26,000 33,400 23,200 105,000 251,000
Dec. 58,600 105,200 54,400 32,800 14,600 13,500 29,800 15,500 98,000 261,000
Total | 1,279,000 | 2,296,000 | 1,188,000 716,000 | 1,062,310 386,120 | 1,466,674 595,600 | 2,223,330 | 2,076,500
Month 1906 1507 1908 1909 | 1910 1911 1912 1913 91 |t 1915
Jan. 89,200 38,200 39,900 30,800 72,700 2,230 37,500 18,300 8,160 117,000
Feb. 187,000 22,000 23,100 25,800 34,200 9,620 27,600 68,100 30
Mer. 79,200 11,600 10,100 12,500 17,100 6,450 18,700 95,700 54,100
Apr. 2k, 700 3,200 1,300 10,000 18,300 10,600 5,100 10,900 1,050
May 13,100 10,100 4,000 20,100 1,100 53,100 8,100 13,000 80,700
June 23,400 24,400 7,300 28,400 16,500 220,000 6,400 37,000 85,000
July 557,000 63,500 73,200 311,000 129,000 230,000 14,600 26,000 61,700
Aug. 1,080,000 135,000 346,000 401,000 43,400 151,000 305,000 67,100 27,800
Sept 433,000 353,000 388,000 366,000 125,000 250,000 594,000 143,000 218,000
oct. 112,000 81,700 32,900 57,500 31,300 161,000 173,000 20,900 146,000
Nov, 46,100 257,000 24,800 27,200 14,800 106,000 42,000 4,040 67,800
Dec. 13,k00 246,000 29,800 60,000 5,140 60,400 31,900 4,750 | " 111,000 65,300
Total | 2,688,100 | 1,245,700 980,400 | 1,350,300 538,540 | 1,263,400 | 1,263,800 508,790 | 2,692,830 | 1,003,750
Month | * 1916 1917 * 1918 " 1919 " 1920 | U 1921 4 1922 ¢ 1923 v 192k » 1925
Jan. k,050 22,000 4,050 83,300 145,700 38,900 15,900 33,k00 147,000 56,700
Feb. 8,760 8,840 4,050 6,810 17,700 40,800 14,050 41,600 57,100 18,700
Mar. 4,050 4,050 4,050 | 4,050 k050 43,800 1,050 31,h00 k2,500 56,100
Apr. 4,050 k,050 4,050 4,050 4,050 9,320 4,050 122,000 30,800 73,k00
May 4,050 k,050 4,050 4,050 28,900 4,050 12,200 17,600 27,600 148,000
June k,050 k050 22,600 4,050 61,500 52,900 74,700 36,400 34,000 72,900
July 22,900 4,050 14,050 223,000 49,100 k2,500 4,600 20,600 15,800 213,000
Aug. 105,000 18,ko0 26k,000 759,000 936,000 k,050 18,000 114,000 11,300 601,000
Sept . 221,000 | 1,240,000 97,300 717,000 | 1,093,000 207,000 4,050 750,000 78,700 606,000
Oct. 107,000 206,000 122,000 281,000 82,000 210,000 24,100 156,000 106,000 279,000
Nov. 29,800 18,200 30,700 45,300 38,100 12,600 25,700 76,000 49,900 110,000
Dec. 8,510 4,050 33,400 23,400 13,100 18,500 20,300 91,900 46,100 90,200
Total 523,220 | 1,537,740 594,300 | 2,158,010 | 2,373,200 68k,820 251,700 | 1,490,500 646,800 | 2,355,000
Month | ! 1926 1927 1928 1929 1930 1931 1932 T 1933 193k 1935
Jan. 96,500 87,500 89,300 85,300 66,100 120,300 50,900 50,700 6h,500 4k, 600
Feb. 794600 76,500 87,700 81,300 40,600 29,100 52,100 39,300 62,300 32,500
Mar. 68,200 80,000 Th,700 80,800 2k,300 46,500 bk, 700 43,700 59,200 20,900
apr. 50,600 79,700 62,100 77,900 16,500 50,700 29,300 48,600 149,500 5,000
Mey 53,800 67,900 64,300 82,400 17,400 49,100 18,200 35,700 48,200 3,950
June 52,900 74,100 73,000 77,800 23,300 57,100 9,720 91,900 58,100 52,800
July 55,300 87,200 106,000 87,500 51,100 82,100 27,800 61,100 61,600 k2,700
Aug. 276,000 107,000 177,000 106,000 155,000 86,800 128,000 85,200 43,500 60,400
Sept 29%,000 107,000 86,400 132,000 10, k00 59,200 502,000 533,000 }38,700 249,000
oOct. 216,000 86,900 95,500 88,000 47,200 66,000 798,000 200,000 41,000 116,000
Nov 106,000 71,900 100,000 72,400 29,000 55,200 62,600 73,200 45,500 45,000

| Deec. 93,200 88,000 97,700 67,700 28,700 59,600 50,900 69,400 4k,100 26,600

| Totel | 1,442,100 | 1,013,700 | 1,113,700 1,035,100 509,600 661,700 | 1,774,220 | 1,331,800 616,200 699,450
* Estimated or Revised Record. For full explanation mee Water Bulletin No. 12, pages 45.%g. #* U. 8. G. S. Water Supply

Paper 508 et. seq. show 18,080 sec. ft. at this station on Sept. 15 and 16, 1913.

files show this was the flow at Lower instead of Upper Presidlo on these
flows were estimated for Lower Presidio: Sept. 15 to 18 incl., 6,000, 6,000, 4,000 and 2,620 sec. ft. respectively.

The original measurement notes in I.B.C.

From this and other records the following
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MONTHLY AND ANNUAL DISCHARGES WITH NORMALS
From Earliest Feasible Dates
SAN MARCIAL TO LOWER PRESIDIO - IN ACRE FEET

RIO CONCHOS NEAR OJINAGA, CHIHUAHUA _

4 Normal Normal
Month 1936 1937 1938 1939 1540 1941 19k2 1943 1915 - 1943 1896 - 1943
Jan. 2k,100 18,200 61,300 57,700 %9,900 31,500 61,500 62,700 55,888 47,752
Feb. 31,800 46,600 40,000 60,200 - k3,100 53,300 43,600 58,900 13,835 k2,327
Mar. 24,200 35,400 57,600 | 48,600 27,600 3L, 000 17,900 64,600 38,107 33,782
Apr. 11,600 11,800 8,650 17,700 12,500 19,500 24,200 2l,300 30,842 23,639
May 11,300 20,300 13,700 13,700 32,200 138,000 30,900 28,200 36,707 30,958
Juns 8,720 36,000 74,800 17,300 49,900 49,800 51,000 46,900 46,803 53,967
July 22,200 37,700 | 502,000 | 44,500 81,600 | 141,000 50,000 185,000 83,728 118,198
Aug. 39,600 29,000 246,000 | 185,000 92,300 | 234,000 | 385,000 27,000 183,495 222,705
Sept. | 329,000 | 165,000 |1,1%1,000 | 43,500 74,400 | 42,000 1,173,000 74,700 368,495 385,930
‘Oct . 99,800 70,600 | 170,000 | 58,600 34,600 | 759,000 | 241,000 | 139,000 174,11k 16k,10k4
Nov. 52,100 30,500 87,100 59,300 30,200 106,000 109,000 37,000 57,197 64,553
Dec « 60,100 18,600 59,700 | 13,200 23,800 67,400 78,400 54,300 50,902 57,332
Totel | 71k,520 579,700 |2,431,850 | 649,300 552,500 (2,103,500 (2,295,500 | 802,600 ‘ 1,170,708 1,245,247

RIO GRANDE AT LOWER PRESIDIO STATION

Month | * 1896 f 1898 #1899 1900 1901 1902 1903 1904 1905
Jan. 53,900 119,300 59,700 29,600 | % 31,600 11,100 15,900 22,000 11,000 68,200
Feb. 49,100 108,500 54,300 27,000 | 2 36,600 17,400 7,840 64,000 6,810 66,600
Mar. 43,200 95,600 47,800 23,800 | * 23,000 12,200 3,610 30,100 y,670 180,000)
Apr. 37,700 83,300 11,700 20,700 | 2 8,110 2,420 f:"hﬁo 2L,100 1,520 143,000
May 75500 171,400 85,800 42,600 16,800 k4,300 674 80,300 5,230 283,000
June 111,700 26,900 123,600 61,300 62,900 U5,ko0 2,870 151,000 50,800 658,000
July 148,500 328,300 164,300 81,500 281,000 61,400 364,000 193,000 38,200 336,000
Aug. 239,700 529,900 265,200 131,600 381,000 120,000 351,000 112,000 57,100 10,000
Sept - 3Bk,700 850,400 425,600 211,200 173,000 131,000 6L0,000 149,000 | 1,480,000 169,000
Oct. 178,100 393,700 197,000 97,800 106,000 75,200 80,200 120,000 609,000 290,000

40,900 24,400 35,300 35,100 23,200 157,000 261,000

37,000 14,600 | 18,500 30,300 15,500 127,000 298,000

m 1,159,010 L 564,220 | 1,532,944 984,200 | 2,548,330 | 3,492,800

Month 1906 1507 19508 wog | 1910 1911 | 1912 1913 1914 * 1915
Jan. 112,000 89,500 70,400 39,100 91,400 2,230 88,700 26,200 13,600 1h%,000
Feb. 216,000 61,800 49,200 31,000 46,600 10,600 5k,300 87,900 9,260 96,900
Mar. 01,000 k7,600 40,000 16,800 50,900 7,780 43,400 107,000 18,500 72,100
Apr. 64,600j 116,000 51,000 20,800 85,200 12,000 73,200 17,500 | t k2,000 15,800
May 241,000 172,000 88,300 167,000 22,000 193,000 167,000 61,h00 | 277,000 129,000
June 255,000 345,000 41,100 182,000 69,000 378,000 3% ,000 61,900 | * 639,000 143,000
July 630,000 336,000 85,200 361,000 132,000 522,000 136,000 31,900 | " 562,000 119,000
Aug. | 1,1k0,000 240,000 389,000 106,000 44,000 211,000 367,000 68,600 | " 570,000 89,600
Sept . 446,000 527,000 b1k, 000 149,000 126,000 260,000 638,000 149,000 | ¥ 555,000 280,000
Oct. 128,000 143,000 33,600 72,200 32,000 303,000 182,000 " 452,000 171,000
Nov. 86,900 315,000 24,800 33,900 14,800 188,000 191,000 69,800
Dec. 106,000 281,000 32,400 70,000 5,140 113,000 ¢ 176,000 70,500
Total | 3,526,500 | 2,676,500 | 1,319,000 | 1,848,800 921,040 | 2,230,610 3,505,360

o 1916 51917 " 1918 ¥ 1919 ¥ 1920 r 1923 » 192k " 1925 ]

10,300 51,100 14,200 91,700 53,100 44,100 164,000 67,400

15,800 39,000 18,600 16,300 19,500 60,700 84,100 61,000

. 13,200 26,200 21,000 23,ko0 9,340 51,000 66,700 60,000
Apr. 17,5300 15,600 11,500 19,200 1k,200 132,000 53,500 79,100
May 27,000 21,100 17,600 35,400 46,900 30,500 67,500 162,000
June 38,600 19,900 29,500, 30,700 98,600 95,500 52,800 86,800
July 32,200 67,900 15,300 268,000 73,300 47,800 88,500 231,000
Aug. 145,000 95,500 303,000 795,000 | . 1,014,000 196,000 - 47,600 675,000
Sept. 238,000 | 1,300,000 1ok, 000 783,000 | 1,138,000 794,000 | » 121,000 668,000
oct. 139,000 251,000 146,000 314,000 138,000 202,000 125,000 312,000
Nov. 33,300 47,300 55,900 56,000 61,500 9k,Lo0 61,500 123,000
Dec. 39,300 38,800 Lk, 700 25,800 32,900 114,000 62,400 102,000
Total 749,600 | 1,973,400 781,700 | 2,458,500 | 2,699,340 1,822,000 994,600 | 2,636,300

onth | ¥ 1926 1927 1928 1929 1930 933 | 193k | 1935

Jen. 109,000 58,000 161,000 95,800 78,300 30,400 59,800 £5,000 76,200 45,200
. Feb. 87,000 86,600 99,700 50,100 50,600 39,300 62,100 53,200 77,900 33,900
Mer. 79,900 86,100 79,900 89,400 30,900 54,200 54,900 - 55,400 73,600 21,200
Apr. 68,100 8k,100 74,800 81,400 22,300 77,000 30,700 51,500 5%,000 4,460
May 82,600 74,000 90,500 97,100 22,800 72,200 19,900 39,800 49,700 3,660
June 75,600 85,900 75,900 83,100 51,600 60,200 10,100 106,000 58,700 62,300
July 120,000 89,600 108,000 96,300 62,600 98,700 34,400 80,100 60,800 45,300
Aug. 309,000 145,000 252,000 168,000 196,000 118,000 170,000 96,400 45,200 73,500
Sept . 335,000 152,000 116,000 151,000 17,000 77,000 542,000 566,000 41,800 318,000
260,000 119,000 117,000 128,000 91,200 80,900 859,000 223,000 k1,000 139,000

124,000 98,700 126,000 96,300 42,300 65,400 814,800 90,500 45,500 51,900

112,000 107,000 L 116,000 80,900 42,300 69,900 72,200 8k4,200 1,500 35,500

Total | 1,762,200 | 1,226,000 | 1,356,800 1,257,h0crL 707,900 843,200 [ 1,999,900 | 1,511,100 667,900 83h,320

Month | 1936 1937 1538 1939 1940 1942 1943 19?2%91;5 189?@19&5‘
Jan. 33,800 56,500 7h, %00 69,200 62,300 39,800 83,300 87,000 68,172 61,092
Reb. 38,500 51,700 52,200 70,000 53,100 58,200 84, koo 78,000 57,200 55,554
| Mar. 28,800 37,200 37,600 55,000 31,600 38,100 87,000 87,100 50,708 Lo,323
Apr, 11,000 11,200 15,600 18,400 12,700 57,200 65,000 33,100 lo,671 42,203
May 12,300 19,900 |. 18,100 15,800 33,200 | 177,000 270,000 40,900 59,874 86,139
June 9,250 49,300 83,800 19,400 58,700 89,500 267,000 65,500 70,629 12k ,328
July 23,900 143,800 564,000 45,600 85,700 183,000 204,000 226,000 112,834 168,010
Auvg. 50,900 28,000 256,000 212,000 124,000 304,000 517,000 29,300 227,583 26k,229
Sept.| 395,000 204,000 |1,200,000 56,800 88,800 518,000 (1,324,000 87,100 411,348 425,146
Oct. 125,000 107,000 183,000 71,200 43,ko0 864,000 320,000 164,000 208,724 199,352
Nov. 63,400 k6,400 97,600 70,400 37,800 141,000 136,000 53,000 75,293 83,058
Dec. 73,000 6l:,000 69,500 55,700 31,400 96,300 109,000 4,900 67,234 75,699
Total| 864,850 | 729,000 2,651,800 | 759,500 | 662,700 |2,566,100 [3,466,700 1,025,900 | 1,450,270 1,634,133

" Egtimated or Revised Record. For full explanation see Weter Bulletin No. 12, peges L5.kg.
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STORED WATER IN LARGE RESERVOIRS OF THE RIO GRANDE BASIN

In Thousands

The data below cover ell reeervoirs In the Rlo Grande Basin having
over 15,000 acre.foot capscity. The monthly figures represent the acre
fTeet of water in storege on the last dsy of eamch month.

The names of the reservoirs and the sourcea of the date ars: Rio
Grande, Continental, Genta Maria, Terrece, Mountain Home, Sanchez, Cos-
tille end El Vado data are from the Secretary of the Rlo Grande Compact
Commigsion. Bluewater data are from the Secretary of the Bluewater-Tol-
tec Irrigation District. Elephant Butte, Cabello, Alamogordo, McMillan
and Avelon date ere from the United States Buremu of Reclemstion. Red
Bluff data are from the office of the Red Bluff Weter Power Control Dia-
trict, Pecos, Texas. Willacy date are from the Willacy County Water Con-
trol end Improvement Diatrict No. 1.

of Acre Feet

The date for Boquilla Reservoir for 1943 is from the Compafila Ag-
ricola y de Fuerze Electrica del Rio Conchos, 8. A. The data for Don
Mertin, Centeneric and San Miguel ere from the Banco Nacional de Credito
Agricole, S. A. Data for Culsbron, Villa Cardenas and Palito Blanco # 2
are from the National Irrigation Commisaion of Mex$co. Regular water
etorage began in the new El Azucer Reservoir in Merch 1943. The deta for
storage in E) Azucar are from the Lower San Juan Irrigation District of
Tamaulipes, Mextco. For information on some temporary storage in EL Azu-
cer Reservolr in 1942 see Remarks under Ric San Juan Station at Sente
Rosalia on page 39 of Water Bulletin No. 12.

On The United States Side

Rio Grande Continental Santa Maria Terrace Mountain Home Sanchez Castilla El Vado Bluewater
(Capacity 51.1) | (Capacity 26.7) | (Capacity 43.6) | (Capacity 17.7) | (Capacity 20.1} | (Capacity 103.2) | (Capacity 15.7) | {Capacity 2003) | (Capacity 50.3)
Month | Storage | Storage Storage Storage Storage Storage Storeage Storage Stors
#lormal T #iormal #ormal ormal #iormal #icrmal #Normal Average #Normal
1943 119271943 [1943 |1528-1943 [1943 |192B-1943 | 1943 |1925-1943| 1043 |1924-1943 | 1943|1927-1943| 1943 |1922-19b3| 1543 |1935-1943| 1943 |1927-1943
Jan.| 9.31 15.1 [16.4] 3.7 |1 7.8 |19 2.7 6.1 5.1 37.8| 13.8 |3.3 Lo |us.s| suk [ 12.7 6.8
Feb.| 10.6| 16.4 [16.%| 3.7 |ik.7 8.5 | 2.5 3.1 6.9 5.5 37.% 13.8 | 3.7 kb %9.8| 547 |21 8.2
Mer. | 13.1 17.7 [16.% 3.7 15.4 10.1 2.6 3.5 71 5.8 37.3 1k.5 L3 4.9 59.5 59.1 26.2 13.L
apr.| 8.8] 17.2 |6.2| 3.9 p5.k| 120 |13 4.1 73 6.4 35.2| 16k | 5.0 6.2 [125.0| 123.5 |[29.0] 17.6
May | 3.4 25.b [15.0( 5.8 N5.3| 16.8 -8 7.2 6.1 8.7 293 21.6 |hL.2 8.6 (1713} 1723 | 23.6| 15.2
June | 1.0 27. 3.3 6.7 T4 18.3 7 9.1 2.0 8.6 21.6 20.3 2.2 7.6 142.7( 160.1 17.5 2.0
July | .8| 16.3 |i0.0| 4.9 1.4 1.9 o 6.0 .1 6.3 W1l 1.3 | 1.8 bt Ji02.6| 12h.9 | 13.8| 10.2
Aug. [ 7.1 8.1 3.9 ] 5.0 Q 3.1 1 4.0 10.8 12.0 2.0 2.9 67.8 85.8 10.0 8.8
Sept L] 6.4 8.2 h.o L] 5.0 ] 2.6 3 3.7 1.7 3.4 1.2 2.5 -37.6 2.5 8.6 8.5
Oct. | .1 7.5 |7-8] 3.5 NG 5.5 0 2.8 5 3.8 12.6( b2 |10 2.8 26.1| sh.B 7.2 7.9
Wov. [t 2.h| 11.8 |7.8| . 3.6 2.0 6.3 |1.0 21 |2 .8 4.3 3.0 13.9 | 1.9 3.2 27.8| 51.6 7.1 7.7
Dec. | k7| 13.2 |7.8]| k.2 3.0 6.3 |1.9 25  |mee 4.6 13,6 13.6 |2.2 3.6 30.8| 547 7.0 7.k J
Avg. | b5| 15.2 o 43 7.4 9.5 |1 b1 3.2 5.6 |2e.9| 152 |28 ¥.6 8] 8.2 |153] 103 |
Max. |13.1 51.5 6.4 22.0 R 42,1 | 2.6 17.7 7.3 16.% ]373 62.% | 5.0 15.1 171.3 | §197.7 | 29.0 7.1
Min. | 0 [ 7.8 o o [ o o Iy 0 [mﬂ 1.6 .2 |70 26.1 2.3 7.0 0
Elephant Butte Caballo Alamogordo | McMillan and Avafon|  Red Blutf Willacy aited St conairs
(Capacity 2,219.0) | (Capacity 3460 (Capacity 157.0) | (Capacity 448) | (Capacity 310.0) (Capacity 5.0\ |~ (Capacity 3,630.5)
Month Storage L Storage Storege Storege Storage Storage Storage
Normal Faverage Faverege #Normal faverage Faverags Estimated
1943 | 1915-1943] 2943 | 1938-19k3| 19%5 | 1937-1943| 1943 | 2908-1943| 1943 | 1936-1943| 1943 | 1939-1943| 3943 | Nowrmay
Jan.  [1,755.1] 1,046.9 | 31b.2 187.6 | ‘oh.2 85.2 4k.0 342 300.0 164.5 7.2 16.8 2,672.1 | 1,648.6
Feb.  [1,731.9| 1,050.5 | 335.6 62,2 |101.5 88.6 38.2 3.8 300.0 168.0 15.5 .2 2,685.8 | 1,636.6
Mar. 1,663.5 1,0k1.2 304.8 131.9 oh.l T5.h 27.8 32.3 295.2 167.1 18.2 16.7 2,615.6 1,597.3
Apr. 1,653.1{ 1,054.5 233.8 107.8 91.5 .3 20.9 22, 272.2 146.6 15.0 13.0 2,535.7 1,632.2
May 1,623.9( 1,202.8 | 187.9 102.3 96.3 9.5 1.2 2. 254.0 181.3 15.3 16.6 | 2,457.6 | 1,904.4
June 1,565.4 | 1,255.9 127.2 87.1 68.0 T7.8 23.9 25.1 akh.0 210.7 19.8 20.1 2,256.7 1,946.8
July  (1,523.7) 1,192.3 83.0 7.8 75.8 89.4 25.5 21.0 192.6 27.3 20.8 2,107.9 | 1,789.1
Aug.  |1,b5h.A4| 1,113.3 15.6 54.6 38.3 8k.0 3.7 19.2 173.8 13.8 16.6 1,817.6 | 1,594.1
Sept. [1,39%.3| 1,070.1 20.2 .8 22.9 83.4 12.1 21.3 158.9 20.% 18.0 1,717.5 1,505.1
Oct.  [1,329.3| 1,065.6 70.4 4.6 24.0 87.0 7.6 24.3 159.7 17.1 19.5 1,689.8 | 1,533.9
Fov. [1,276.7( 1,068.3 | 121.5 1Lk 32.2 Th.2 9.2 26.2 163.0 17.6 16.6 1,718.5 | 1,567.2
Dec. [1,250.6| 1,072.0 | 180.4 154.0 37.8 76.4 12.6 30.8 167.6 17.6 18.9 1,781.2 | 1,630.4
rAvg- 1,521.0| 1,102.8 | 166.7 107.9 6.7 8.3 2&64} 26.6 171.2 17.9 17.8 2,171.3 | 1,665.5 I
[ mex. [41,778.94 2,302.8 | d535.6 | 4 346.6 | 1015 156.3 4.0 8.5 327.5 27.3 27.3 2,685.8 j
Min. 141,250.6 3. 4 38 |4 19 22.9 1.2 1.6 [ 11.0 13.8 8.8 1,689.8
On The Mexican Side
. Boquilfa Centenario agld San Miguel Don Martin €l Az-nr * Culebron Mexiv;::":eis:naiu
L (Capacity 2,116.0) (Capacity 19.9) {Capacity 1,123.00 (Capacity 871.5) {Capacity 244.9) (Capacity 4375.3)
Month Storege Storage Storage Storage Storage Storage
formal Normal Formal faverage Estimated
1943 19141943 1943 1534-1943 1943 h930-1943 1939-1943 1943 Normal
1,967.3 1,529.6 13.0 Uk 184.0 396.8 66.7 2,248.9 2,404.5
1,906.1 1,b99.5 9.3 n.1 179.9 383.5 57.0 2,156.9 2,305:1
1,808.0 1,453.h 3.9 8.6 169.1 363.6 iy 2,018.1 2,179.0
1,709.3 1,395.1 3.6 7.8 128.6 39,1 38.0 1,874.6 2,052.6
1,603.9 1,335.7 5.4 8.7 19.0 340.0 50.3 1,764.0 1,952.7
1,51k 1,245.5 9.3 8.1 100.8 343.5 61.4 1,689.1 1,967.5
1,545.7 1,286.6 9.3 8.5 76.2 339.3 55.0 1,697.8 2,089.4
1,578.0 1,471.6 9.7 9.2 £5.0 327.9 43.6 1,700.0 2,348.3
1,808.0 1,628.6 2.4 1.6 57.0 376.4 62.9 2,061.5 2,660.5
1,907.4 1,619.7 13.4 11.9 69.8 389.2 £9.8 2,254.3 2,626.6
1,870.2 1,583.7 1.6 10.7 .5 Lor.7 61.8 2,230,k 2,547.9
1,869.8 1,570.2 13.9 10.9 70,9 403.9 63.% 2,264.6 2,493.4
1,757-3 1,468.3 9.6 5.8 108.0 367.9 56-7 1,596.7 | 2,302.3
1,967.3 2,199.9 13.9 19.9 184.0 |1,163.4 97.6 2,264.6
1,514.4 54.0 3.6 -6 57.0 I 18.2 1,689.1

#Some months missing. ! Estimated by I.B.C. ¢ Dailly Extreme.

* Combined etorege of Culebron, Villa Cardenas end Palito Blenco # 2.
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SOURCES OF RIVER FLOW

A distinction must be made clear between the figures in the table at the lower or left
showing aversge ual unused run-off, and the grephical part of the page, showing average anmual unused stream
flow. As an illustration of this diatinction, consider these two different values at Lower Presidio. Both values
are expressed as average annual emounts tributary to the station. The emount shown graphically above or to the
right of the page 1is the water which actually flowed pest this station. On the other hand, the smount shown by
figures below, or to the left of the page, 1s the water which actually flowed past the station, end from which a
certain amount of water is aubtracted,and to which certain other smounts of water are added. In the case of Lower
Presidio, these subtractive and additive amounts of water are (a) Subtractive - the water which ran off the water-
shed into Boquillae reservoir in years prior to 1924 and was drawn from ti.e reservoir during the period 1924-19h3.
(b) Additive - the water impounded since 1924 and remaining in Csbello and Elephant Butte reservoirs at the close
of 1943. (c) Additive - the water impounded since 1924 in El Vado end several small reservoirs on the .upper Rio
Grande in New Mexico and Colorado, and which remained therein et the end of 1943. This additive carry-over star-
age in El Vado and the small reservoirs on the Ric Grande above San Marciel averaged 3,200 acre feet per year. In
Cabello -and Elephant Butte reservoirs, the carry-over storage averaged 2,240 acre feet per year additive. The
carry-over storage in Boquille reservolr averaged 13,310 acre feet per year subtractive. Other carry-over stor-
age Tigures are: Alamogordo, Avalon, McMillan, and Red Bluff on the Pecos River, 10,720 acre feet per year addi-
tive. Centensyio and San Miguel on the Rio Sen Rodrigo, 695 acre feet per year additive. Don Martin on the Rio
Salado, 3,595 acre feet per year additive. El Azucer on the Rio Sen Juan, 12,430 acre fest per year mdditive.

side of this page

‘Average Annual

H ‘;;lslg:rksu: -?\flfi Unused Stream Flow in Millions of Acre Feet Per Year
1900-1913| 19241943 o w = o o 5
46.8% 41.6% | SAN MARCIAL — & 1941
Unmeasured -
29.7% 21.1% | EL PASO ——
Unmeasured -
©17.1% 8.6* | FORT QUITMAN —'- o =
Unmeasured 8 -
16.6% 7.7% | UPPER PRESIDIO~j §§ So
51.0 46.6 RIO CONCEOS  + EE g M7,
-
~ T -]
Unmeasured | H 5 — g' _:‘
LOWER PRESIDIO —19L0 e~ —1—% © 1942 75 Qe 3
ALAMITO CREEK | \ BE whd
\ y p =<0
23.6 22.0 TERLINGUA CREEK g0
— § 28w
Unmeasured ! 4 o s e 2
JOHNSON RANCHE — 1930 + 1942 2 = e s
Unmeasured N\ \ IR
28.6% 23.3% | LANGTRY 1930 - - o 1942 8 g 3
12.3 11.1 PECOS RIVER \ \ : °a %
\
—) s B
115,000 | 107,100 GOOTENOUGE SBG. \ ! \ g B a
\, [ =
106 107.7 DEVILS RIVER NN \ 8 o
. [ \ ™ ©
55.3 4.0 Unneasured g
2B.1* 24 B DEL RIO - 1934 —o- N — 1932
[’ SAN FELIPE CREEK - [~
ot
PINTO CREEK S Loz
2
109 73.5 RIO SAN DIEGO !
RIO SAN RODRIGO \ ! ‘,’I“
i}
T
’ Ummeasured l | \
30.5% 26.2% | EAGLE PASS 193k —» "r@: 932
RIO ESCONDIDO v
\'EJ—'l \
26.7 3.2 Unmeagured \ 5] 1
EL JARDIN (Est.) :H
Unmeasured o 4 Y
30.5% 26.6% LAREDO 1934 e g < 1932
27.2 18.8 RIO SALADO & \\ N
= \ 1 -
Urmeasured ) \ H
ZAPATA 1934 3 — L 5193
60.9 55.3 RIO ALAMO [ B
— 1 i
Unmeasured P \ ‘\\ \ .
. bl . 1 1932
31.0% 26. 1% R%MA 934 1 \\ N = T 93
32.6% 30.2% | RIO GRANDE CITY 1937 = | 01932
DIVERSIONS P : .
OVERFLOW & LOSS L 2 4
MATAMOROS y - —o 1941
DIVERSIONS . ] I
OVERFLOW & LOSS \ W
LOWER BROWNSVILLE ,_,‘; ~ e = o o = © %) i
Unused Stream Flow in Millions of Acre Feet Per Year
* Unused run-off at and above gaging station. U Estimated. # San Juan plus unmeasured. Prior to March 15h%,

the San Juan flowed into the Rio-Grande and afterwards it wag mostly retained in Azucar Reservoir.
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DIVERSIONS FROM THE RIO GRANDE
INTO THE AMERICAN CANAL AT EL PASO, TEXAS

This concrete-lined canal diverts water from the Rio Grande at the American Deam near El Paso, Texas,
2.1 river miles above the International Dem near Cludad Juarez, Chihushua. The geging station 1s an open
channel rating statlon with water-stage recorder located 396 feet below the canal head-gates. -The zero
of the gage 1s 3,712.09 feet above U.S.C. & G.S. sea level datum. 1943 record good . °
Thig canal was constructed by the United States Section in cornection with the American Dem. Opera-
tlon began June 2, 1538. Water from this canal discharges into the Franklin Canal from which some is fre.
quently returned to the Rio Grende at spillweys 2.2, 2.7 and 3.6 river miles below the Americen Dam. At
tlmes two amall diversions ere mede from this cenal. See the lower part of this page for details.
RECORDS: Based upon 43 current meter measurements during the year and a stable rating curve. Records avall-
able: June 2, 1938 (vhen the operation of this canal began) to December 31, 1943.
EXTREME FLOWS: The greatest mean daily flow in the cemal occurred April 1, 1943, with a flow of 1,780 se-
cond feet. The lowest flpw in the canal was .2 second foot on meny occasions.

Mean Daily Discharge in Second Feet 1943 Annual and Period Summary

Day| Jan. | Feb. March ‘ April May June July Aug. Sepﬂ Oct. Nov. Dec.
1] 251 * 5 1,320 1,050 1,280 [71,080 1,030 1,170 503 313 323
2 | 250 v 5 1,1%0 1,130 | 1,150 981 | 1,300 | 1,180 523 296 300
3 | 29 t 5 1,090 1,230 1,090 973 | 1,300 | 1,220 506 307 282
4|38 (* .5 1,130 1,240 | 1,030 959 | 1,2k | 1,080 ko1 298 27k
5 | 326 55.3 1,380 1,240 1,000 985 | 1,150 1,120 545 286 273
6 | 137 ‘232 675 | 1,230 1,220 1,080 | 1,1% | 1,120 | 1,090 576 294 269
7% 5 | 234 749 | 1,200 1,270 | 1,190 | 1,080 | 1,140 984 560 28k 273
8 v .5 |2k 730 | 1,330 1,150 1,050 992 1,340 91k 536 283 266
9| 67.3 | ko2 719 | 1,240 652 1,000 832 | 1,360 867 496 217 271

10 | 245 379 668 | 1,190 1,090 1,020 | 789 1,330 851 L37 278 259

11 | 224 ( 376 632 | 1,340 1,310 1,120 8k 1,280 822 by 283 258

12 | 232 ‘316 603 | 1,260 1,190 | 1,160 | 1,210 | 1,210 801 5k 290 | 2k8

18 | 232 251 654 | 1,180 1,150 1,190 [* 999 1,130 855 231 285 248

14 | 236 220 688 | 1,070 1,1k0 1,350 950 | 1,120 940 3h3 290 238

15 | 232 214 9h1 995 1,010 1,130 1,080 1,120 801 31k 291 236

16 | 153 22k 803 938 1,120 1,110 | 1,290 | 1,270 868 295 284 236

17 |* .5 | sho 754 99k 1,1%0 1,100 1,130 1,220 925 277 278 234

18 |8 5| 477 777 | 1,130 982 | 1,120 | 1,180 | 1,210 807 256 291 232

19 [ .5 | U36 7% | 1,370 891 | 1,060 | 1,150 | 1,210 820 383 125 224

20 |[¥ .5 | 460 724 | 1,270 917 1,020 | 1,320 1,210 925 438 500 223

21 | 5] 526 803 | 1,360 1,000 | 1,070 | 1,320 | 1,160 810 472 567 228

22 |t 51 576 1,100 | 1,330 1,260 1,080 1,230 1,170 761 465 618 229

23 |* .5 535 872 | 1,200 1,350 1,030 1,130 | 1,260 880 455 527 226

24 | 4k 585 876 | 1,140 1,330 986 | 1,140 | 1,420 | 1,230 Loz k12 232

26 | 220 J 591 915 | 1,150 1,120 952J 1,180 1,410 1,2h0 65 366 232

26 | 213 599 826 | 1,250 1,050 993 1,170 | 1,200 924 391 396 232

27 | 213 596 919 | 1,100 1,010 1,330 1,260 1,160 702 351 h3g 241

28 80.6 | 637 1,090 | 1,090 977 1,350 1,180 1,100 619 350 -5 382

20 |2 5 1,370 | 1,080 1,010 1,020 1,020 1,1k0 566 352 388 k21

30 |v 5 1,130 | 1,230 1,1%0 1,0k0 932 1,1%0 517 328 3k1 ho1

31 (r 5 1,180 1,390 B 87 | 1,170 315 _ Los

Sum 9,70k.3 35,727 33,101 37,630 13,04 8,396
_h,088.9 . 25,268 34,809 33,403 27,279 10,612

1943 ] Period 1938-1943
Extreme Gage Extreme Second Feet | Average| Totaf Acre Feet
Month Fget High Low Second T —
High Low Day Day Feet | Acre Feet Averag M

Jan. T7.75 9 616 d7lr 5 132 8,110 2,979 8,110 61.5

Feb. 8.0k 28 696 £1(r 5 347 | 19,200 13,232 19,500 5,170

Mar. 10.41 7.45 29 | 1,k70 12| 578 815 50,100 37,430 50,100 2k, 1450

Apr. 11.13 | 8.68 11 1,780 16| 873 1,190 | 70,900 57,160 70,900 45,800

May 10.32 7.45 31 1,480 9! 560 1,120 69,000 51,460 69,000 39,700

June 10.66 | T7.78 | 28| 1,580 30| 621 1,100 | 65,700 55,233 65,700 51,200

July 10.6%4 8.18 16| 1,600 10| 750 1,080 66,300 57,800 66,300 k2,600

Aug. 10.60| 8.68 | 25| 1,570 1| 906 1,210 | 7k,600 58,750 4,600 44,000

Sept. 9.8k | 6.79 | 24| 1,330 30 | 465 909 | 54,100 45,117 54,100 38,200

Oct. 7.50 5 599 3" 3.0 k21 | 25,900 24,750 39,000 13,100

Nov. T7.95 5.83 22 678 18| 256 354 21,000 13,432 21,000 5,630

Dec. 6.97| L4.80 | 28 kh2 20 | 122 271 | 16,700 14,128 25,500 8,0

Yearly| 11.13 | [ 1,0 T .5 | T8 |541,610. | WLUTL | 541,600 |356,622

$ And other days. ¥ Partly estimated. ! Estimated.

© The average maximuimn and minimum discharges for January through May are for period. 1939-1943.

DIVERSIONS FROM THE RIO GRANDE
BETWEEN AMERICAN DAM AND INTERNATIONAL DAM
Near El Paso, Texas.

Two small diversions on the American side and none on the Mexicen side were made In this section in
1943, either directly from the Rio Grands, or fraom the American Cenal. From informetion furnished by the
Americen Smelting and Refining Company end the Globe Milla, Inc., and from frequent inspection, it 1s es-
timated that the Smelter diversion averagsd 1 second foot and the Globe Mill averaged: .5 mecond foot. Thus
a total of 1,086 acre feet were diverted in 1043.
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DIVERSIONS FROM THE RIO GRANDE

INTO THE ACEQUIA MADRE (MEXICAN CANAL)
Near Juarez, Chihuahua, Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

This canal diverts water from the Rjo Grande at the Intermationa) Dam at Juarez, Chihuahua, 2.1 river
miles below the Américan Dem at El Paso, Texas. The gaging station 1s an open channel rating station with
water-stage recorder located 1 mile below the head of the canal and a few hundred feet above the first
spillway on the canal.

The record is based upon 120 current meter measurements at this statlon during the year, 95 by the

- Mexican Section and 25 by the United States Section of this Commiseion. Computations by shifting channel
methods. 1943 records good. This record began with 1938, the year the Amsrican Dem began operating.

" In 1943, 50,720 acre feet were distributed to 15,424 acres of land irrigated in the first unit under
the canal where a diversion duty of 3.29 acre feet per acre was obtained. The remainder of the water from
this canal was used, together with drainage water (which entered the canal at the lower end of the first
unit) to irrigate lande farther down the canal. '

The average ennual evaporation from standard United States Weather Bureau pan in this region is approx-
imately 95 inches per year. See evaporation records elsewhere in this Water Bulletin.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
B
Day| Jan. Feb. March April May. June July Aug. Sept. Oct. Nov. Dec.
1| o 0 0 964 20k 186 295 130 172 39.9 0 0
2 0 0 0 123 256 158 25 136 i75 0 0 0
[ 0 0 0 117 2k2 152 215 145 178 0 0 0
4 0 0 0 117 221 174 243 153 180 0 0 0
5 o 0 0 | 120 220 181 227 152 191 0 0 0
| e | | O
6 0 0 0 109 22l 180 218 156 166 0 0 0
7 0 0 9.9 109 22 169 1k 152 143 o 0 0
8 0 0 25.1 115 - 216 165 156 158 148 0 0 0
9 0 0 22.2 107 221 170 148 142 146 [ 0 0
10 0 0 25.4 106 213 165 154 166 151 0 0 0
11 0 0 26.1 124 218 163 159 143 152 0 0 0
12 0 0 26.8 115 205 160 169 152 151 0 [ 0
[} [} 28.3 112 206 167 161 156 149 0 0 0
0 0 27.9 111 194 167 161 155 164 0 0 0
0 0 29.3 116 197 163 163 150 152 0 0 0
o 0 30.4 120 21 | 167 229 153 158 0 0 0
0 0 27.2 117 219 162 265 159 156 0 0 0
o o 25.8 109 T o212 157 263 164 150 0 0 0
19 0 0 32.1 120 216 162 304 156 165 0 0 0
20 0 5} 28.3 07 | 203 | 167 210 15k 176 0 0 0
21| o 0 26.1 103 | 213 158 178 155 | 178 0 0 0
22 0 0 27.5 10k 226 152 173 160 161 0 0 0
23 o o 33.5 110 22k 1k7 172 165 172 0 0 0
24 0 o 32.8 105 222 147 168 16k 155 o 0 o
25 o) 0 23.0 108 217 146 161 183 95.0 0 0 0
| 2
26 0 0 23.0 112 211 153 158 150 89.7 0 0 0
27 0 o 22.6 99.6 |[* 210 166 14 160 103 0 4] o
28 0 [} 24.0 92.9 |* 202 188 138 156 9L.3 0 0 0
29 0 22 .2 98.5 % eog 236 136 129 98.2 0 0 ¢}
30 0 36. 108 * 21 239 137 161 99. 0 0 0
81| o 32.8 L |* 232 | 136 168 0 0
Sum o 3,311.4 5,067 1,813 39.9 o |
o 675.5 6,705 5,830 4,468.8 0
Rainfall Extreme Second Feet — 1943  |Average Acre Feet
Menth Average .I;I;smzzl __ High Low S;i:';d Total Period  1938-1943
1943 1943 | Day Day 1943 1943 Averag: Maxi Mini
Jan. .23 .50 0 0 0 0 o
Feb. 0 26 . 0 0 0 0 0
Mar. .07 .34 30 43.8 # 0 21.8 1,340 2,953 5,540 1,120
Apr-. 0 25 |11 147 1 24.0 | 110 6,570 8,178 11,720 6,040
May .18 37 1 357 1 96.4 [ 216 13,300 13,863 17,380 | 11,200
June 1.34 1.00 | 29 420 24 | 137 169 10,050 11,633 15,700 9,760
July 1.20 1.27 3 403 55| 91,5 [ 188 11,560 10,582 15,170 7,910
ug. A8 1.55 | 25 217 2| 18 155 9,550 8,832 12,380 5,200
Sept.| 1.23 1.55 | 20 183 28 70.3 | 149 8,860 7,130 12,380 2,240
Oct. 11 19 1 81.9 # 0 1.3 79 116 328 0
Nov. .63 L 0 0 [} 0 0
Dec. .06 .62 o} 0 ‘0 ‘0 0
Yearly | 6.43 8.90 . 420 0 61,309 63,287 83,930 | 55,320
Acreage Trrigated on the First Unit only 15,424 |4 16,030 | ¢ 17,090 [413,967
Mean Acre Feet Per Acre on the First Unit only 3.29 ¢ 3.22 { 3.90 c[ 2.80
[Average Rainfall in Tnches (Entire Valley Floor shove Island). 6-43 8.90 16.70 5.85

# Various days of the month. % Partly estimated. 4 Period 1939-1943.

I
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DIVERSIONS FROM THE RIO GRANDE IN THE EL PASO VALLEY OF TEXAS
Together With Corresponding
ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

The diversions of water llated below were made for use on lande in the El Paso Valley of Texas, lying
between the American Dam and Fort Quitman gaging station.

The diversions were measured for 69,348 acres, or 98.8% of the total srea. This area lies sabove the
lower end of the Hudspeth County Conservation and Reclamation District Number One. These water measurement
and acreage records were furnished by the El Paso office of United States Burean of Reclamation. For 870
acres, (or 1.2¢° of the total area) lying below the Hudspeth Dietrict and ebove the Fort Quitman gaging
station, the diverasions were estimated.

‘' From two diversions (the Franklin Cenal below the Leon Street Wastewasy end the Riverside Canal), there
has been deducted the water spilled back to the river at 3 points, viz: 9.0, 19.0, and 26.1 river miles be-
low the Americen Dam et El-Paso. There is considerable re-use in this area of drainage and waste water from
within the ares. Final drainage water retwrns to the Rio Grande. This record began July 1, 1938.

The averasge annuel evaporation from standard Weather Bureau pan in this region is approximately 95
inches per year. See evaporation records elsewhere in thils Water Bulletin.

Mean Daily Discharge in Second Feet 1943 —— Annual and Pericd Summary
Day Jan.T Feb. March April May June July Aug. Sept. Oct. Nov. Dec.
1 0 0 417 1,312 | 1,110 1,135 921 | 1,085 1,201 211 27k 288
2 [ 0 320 1,192 | 1,080 1,207 732 1,336 1,247 236 267 295
3 0 0 Leg 1,238 | 1,112 1,177 786 | 1,136 | 1,143 225 260 308
4 0 0 ko7 1,133 | 1,107 | 1,206 832 | 1,085 1,101 276 276 237
5 0 0 643 1,288 | 1,134 | 1,17k 820 | 1,234 813 238 260 229
8 0 108 543 1,252 | '1,190 899 785 | 1,173 1,005 21k 242 207
7 0 161 615 1,306 | 1,152 1,207 751 | 1,157 1,134 255 251 264
8 0 152 649 1,k7 | 1,153 1,051 866 | 1,212 956 290 255 224
9 0 186 692 1,313 708 1,132 901 1,270 1,169 284 308 17k
10 0 187 639 1,218 | 1,035 1,060 89k | 1,189 935 305 288 254
11 0 187 43 1,025 1,219 1,180 914 1,258 785 243 298 205
12 0 187 573 1,212 | 1,177 | 1,117 999 | 1,306 782 220 .| 299 21%
13 0 169 .| 339 1,271 | 1,099 okg | 1,138 | 1,210 770 356 292 236
14 0 150 L2 1,317 1,2k 1,112 | 1,092 | 1,148 836 265 287 225
5] O 150 647 1,11% 1,165 1,159 1,074 1,048 834 337 31k 232
16 0 156 834 1,011 | 1,127 [ 1,25k 935 | 1,308 812 312 | 202 233
17 0 204 845 1,049 | 1,202 1,303 1,339 1,311 874 265 261 188
18 0 239 866 1,119 1,109 1,22% 1,245 1,249 806 251 269 161
19 0 24g 756 1,2k9 978 1,146 1,215 1,296 750 282 328 160
20 0 307 830 1,130 1,0%3 | 1,012 | 1,118 | 1,316 837 405 n3 156
21 s} 261 766 1,286 955 1,233 | 1,19k | 1,276 * 806 Yoo 397 164
22 0 267 9h2 1,155 1,071 | 1,218 1,211 1,041 81n 71 367 160
28 0 266 929 1,128 1,100 1,176 | 1,122 1,218 754 4Lz 333 174
24 0 330 | 1,03k 681 | 1,085 | 1,109 | 1,089 | 1,338 ST7T | 493 382 182
25 0 369 | 1,002 684 | 1,112 | 1,120 95k 1,64 -] 495 260 |. 156
26 0 546 9kl 1,265 1,2k2 1,137 1,126 1,313 92 518 324 146
27 0 b6z 1,030 995 1,143 | 1,020 | 1,335 1,315 577 483 361 171
28 0 725 996 1,153 1,11k 1,274 1,215 1,216 509 b7k 288 216
29 [¢] 1,152 1,113 965 1,603 1,040 1,107 432 259 .235 315
30 0 1,097 1,188 721 982 1,057 1,275 319 379 295 341
31 0 1,276 1,192 1,046 1,243 296 360
Sum 6,018 34,814 34,575 38,133 10,203 6,875
0 23,364 33,831 31,546 24,089 8,976
‘Average. Rainfall | Extreme Second Feet —)943 [Average Acre Feet
Month 3 S d .
1943 1333 High Low ;:‘;': Total ’_“ Period  1938-1943
1943 [ Day Day 1943 1943 A g Maxi Mini
Jan. .25 5h 0 0 0 . 0 . 319 803 0
Feb. [ .28 28 725 $ 1 0 215 11,940 10,594 ~ 15,010 3,720
Mar. .07 37 31 1,276 2 320 754 46,340 34,664 k6,340 21,600
Apr. 0 27 8 1,417 24 681 1,160 69,050 55,386 69,050 49,400
May .19 Ao | 26 1,242 9 708 | 1,091 67,100 kg, 77k 67,100 | 41,700
June 144 1.08 17 1,303 6 899 1,152 68,580 55,346 68,580 h9,100
July 1.30 1.37 |27 1,335 2 732 1,018 62,570 56,787 '62,570 bl 200
fug. 52 1.65 25 1,464 22 | 1,041 | 1,230 75,640 56,710 75,650 | 48,020
Sept.| 1.32 1.66 2 1,247 26 92 803 k7,780 38,385 47,780 22,500
Oct. 12 .85 | 26 518 1 211 329 20,240 20,050 25,700 | 13,900
Nov. .68 R 20 413 29 235 299 17,800 1b,k27. |+ 17,800 9,960
Dec. 1.03 66 | 31 360 26 146 222 13,640 11,627 13,640 9,370
Yeerly| 6.92 9.60 1,46k [} T 692 500,680 kok,069 | 500,690 |355,883
Irrigated Acreage 70,218 67,950 70,218 61,751
Mean Acre Feet Per Acre i 7.12 4#6.02 #7020 |#5.21
Aversge Rainfall in Inches ) 6.92 " 9.60 17.96 6.294

$ And Other Days. ® Mean Daily Extreme. # Period 1939-1943:
** January - June for the pertod 1939-1943; July - December for the period 1938-1943.
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DIVERSIONS-FROM THE RIO GRANDE
INTO THE MAVERICK CANAL EXTENSION BELOW THE POWER PLANT

Near Eagle Pass, Texas, Together With Corresponding
ACREAGE CULTIVATED AND RAINFALL

The Maverick Canal diverts water for power and irrigation from the Rio Grande into Texas at a point 17.4
river miles below the international bridge between Del Rio, Toxas and Villa Acufia, Coahuila, end 711.0 river
miles below the Americen Dam at E1 Paso,Texas. The tall water from the hydroelectric. plant(cap.9,000 K.V.A.)
returns to the river about 32.2 miles farther downstream.

The Maverick Canal Extension beging at the hydroelectric plant about 9 miles northward from Eagle Pass,
Texas. The water-stage recorder is located on a wooden pile bridge about 1 mile below the headgate. Meter
measurements are from bridge. Irrigation first began from thiam canal extension in June 1938. Records of
canal discharge began April 1, 1939, and extend to December 31, 1943. .

From this canal extension in 1943 there were 11,64k acres of lend irrigated, northward aend southward
from Eagle Pasa,as indicated in the table below. Under the Maverick Canal above the power plant the Maverick
County Water Control and Improvement District reported that in 1943 the cultivated area was 3,073 acres, all
of which were irrigated.

Some waste water from this canal extension reaches the river below the Eagle Pass gaging station.

The average annual evaporation from natural weter surfaces in this region is approximately 65 inches
per year. See Water Bulletin No. 5, page 58 and evaporation records elsewhere in this bulletin.

Mean Daily Discharge in Second Feet 1943 — Annual and Period Summary
Day | Jan. | Feb. March | April May June | July Aug. Sept. Oct. Nov. Decj
11 175 162 154 170 147 149 117 138 136 136 166 148 }
2 169 163 159 174 163 150 119 138 124 129 157 167
8| 173 163 153 174 165 134 118 131 129 157 124 178
4 168 162 146 180 160 151 137 129 154 159 125 172
5| 165 161 153 175 1%9 8.1 134 125 157 150 122 211
6 ] 167 163 148 177 161 119 128 120 15k w7 | 120 173
7| 163 174 169 175 161 133 130 127 155 146 153 179
8 | 163 162 14k 17h 162 129 128 132 159 jann 128 172
9 | 164 | 157 9 | 180 176 136 136 130 149 153 141 167
10 | 167 158 156 180 174 134 145 123 145 139 139 16k
1 } 16h 160 157 181 174 131 153 | 118 150 139 142 150
12 | 165 151 159 176 169 112 132 116 168 135 14k 212
18 | 16k 158 160 17k 159 117 140 125 148 139 b7 168
14 164 171 166 17h 161 115 138 135 147 131 190 175
15 | 166 159 162 172 162 121 141 139 145 138 139 166
16 162 150 159 171 17h 120 143 128 147 159 148 154
17 | 172 147 159 171 170 121 142 122 146 155 138 168
18 168 152 157 183 161 121 1kg 125 1k 161 156 175
19 | 163 146 155 171 160 122 147 12L 141 153 1ko 16k
20 | 161 157 145 179 158 130 143 120 | 143 - 152 162 158
21 166 171 155 176 164 125 1ko 132 137 156 214 166
22 165 160 151 172 163 123 1kl 107 137 165 153 177
28 167 153 137 170 167 120 137 131 133 jys] 163 170
24 173 160 1 168 156 121 1hk 125 127 146 156 164
26 163 15k 152 179 il3 121 146 120 136 15 152 167
26 163 152 158 166 148 12% 12k 1ko 133 148 147 175
27 160 k6 155 159 147 129 124 153 131 1k5 137 167
28 164 170 176 160 148 119 136 1h6 131 155 149 154
29 163 169 158 147 116 130 148 1hs5 166 168 155
30 | 164 171 156 98.4 11k 135 ko 148 17k 168 166
31 174 170 140 130 135 163 165
Sum| L, k2 5,175 3,734 4 4,022 L,626 5,257
5,145 4,845 4,887 .4 4,207 4,299 4,488
Rainfall Extreme Second Feet — 1943 | Average Acre Feet
Month | rage Normal High Lov oo I ol Period  1939-1943
1943 1943 | Day Day 1943 | 1943 Average | Maxi —
Jen. .60 .84 1 175 27 | 160 166 10,200 6,280 10,200 | % 2,1%
Feb. .13 .72 7 174 It19 146 159 8,810 5,040 8,810 | 2,120
Mer. .22 87 |28 176 23 | 137- 156 9,610 5,858 9,610 |* 1,150
Apr. .92 1.60 18 183 30 156 172 10,300 6,208 10,300 3,430
May 3.97 3.27 9 176 30 98.4 | 158 9,690 5,390 9,690 2,840
June 2.33 2.36 N 151 5 78.4 124 7,410 6,030 9,520 3,750
July 2.h49 1.97 11 153 1] 17 136 8,340 6,468 8,340 4,510
Aug. .08 1.58 27 153 22 | 107 130 . 7,980 6,160 8,880" 3,480
Sept.| 4.48 2.98 |12 168 2 | 124 143 8,530 6,040 8,530 4,600
Oct. 1.63 1.56 | 30 174 2 | 129 149 9,180 7,582 9,730 5,130
Yov. 1.83 78 |22 21k 6 | 120 150 8,900 7,692 10,470 by170
Dec. 1.63 1.2k | 12 212 1| 148 169 10,400 8,322 10,400 4,280
Yoarly| 20.31 | 19.77 . 21k 78.4 | 151 | 109,350 | 77,070 109,350 | Wk,950
Irrigated Acreage 11,644 9,627 11,644 6,439
Msan Acre Feet Per Acre
Aversge Rainfall in Inches 20.31 |4 19.77 |4 29.27 |4 11.80

4 Period 1924-1943. & And Other Days. ! Estimated.
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B DIVERSIONS FROM THE RIO GRANDE
ON THE UNITED STATES SIDE BELOW RIO GRANDE CITY STATION
Together With Corresponding :

ACREAGE CULTIVATED, WATER DUTY AND RAINFALL

Diversions from the Rio Grande for irrigation are made here almost entirely by pumping. 90.6% of the water
diverted was measured at the diversion point. The remainder was. estimated. A very small part of the measure-
ments were made by plant efficiency and power input; otherwise, measurements were by Venturl Meters, open
chennel rating statlons, and Deflectlon Metera developed by this Commission. There 1s some re-use within the
area, of drainage water from the area. Drainage water from this area does not return to the Rio Grande.
During the year 86,806 ecre feet of water were diverted and used on the new Willacy County Irrigation Dist-
riet, where 103,200 acres were cultivated, of which 45,000 acres were irrigated. The cultivated sarea and

. water diverted to Willacy County are all included-in the tables below. During the year 3,010 acres were
cultivated in Starr County below Rio Grande City gaging station, of which 1,600 acres were irrigeted from
the Rio Grande.

The cultlvated areas shown here are all supplied with irrigation facilities. More then one crop per year
is often grown on some of the lend. The aree actually irrigated this year was 84.5% of the cultivated erea.
The average armual evaporation from natural water surfaces In the vicinity is approximstsly 55 inches _ per
year. See Water Bulletin No. 5, page 58.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day| Jan. Feb. | March April May June July Aug. Sept. Oct. Nov. Dec.
112,240 700 | 2,540 | 1,580 | 1,810 363 | 2,9%0 | 1,460 | 1,650 355 | 1,700 887
2 | 1,310 861 | 2,510 1,170 | 1,530 326 | 2,620 | 2,870 | 1,630 331 | 1,790 727
3 663 | 1,320 | 1,830 706 | 2,300 311 | 2,000 [ 2,470 | 1,290 363 | 1,800 941
4 940 | 1,500 | 1,460 600 | 2,240 356 | 1,480 | 2,560 537 | 1,010 1,410| .598
5 381. | 1,130 | 2,380 | 1,560 | 2,090 . 203 | 2,370 | 2,700 [ 1,900 %7 1,1k0 [
[ 648 800 | 2,080 | 1,550 | 2,090 86 | 2,410 | 2,390 | 3,380 534 951 316
7 176 602 | 1,430 | 1,750 | 1,290 b2k | 2,750 | 2,060 | 3,260 560 382 681
8 366 | 1,470 | 2,690 | 1,920 | 1,k90 655 2,620 982 | 2,380 694 | 1,580 463
9 20 | 1,760 | 2,730 1,910 1,210 464 2,650 2,870 1,350 337 1,710 558
10 20 | 1,850 | 2,5%0 1,550 | 2,450 926 | 2,200 | 3,090 799 161 | 1,760| ko3
11 164 | 1,890 | 2,470 | 1,150 | 2,680 855 | 2,180 2,890 756 190 | 1,660 2h
12 12k | 2,130 | 2,460 | 2,100 | 2,930 836 | 3,260 | 2,760 829 371 | 1,800 22
138 11k | 1,510 1,770 2,h00 2,930 108 3,220 2,730 1,280 505 1,450 617
14 156 | 1,010 1,370 2,290 2,710 1,150 3,470 2,120 1,260 431 798 612
15 266 | 2,170 2,330 2,550 2,070 1,130 3,%00 1,680 763 663 1,480 256
16 272 | 2,k00 2,350 2,610 1,610 1,650 3,050 2,590 45k 403 308 365
17 10k | 2,130 2,370 1,780 2,420 1,880 2,480 2,350 594 250 155 320
18 289 | 2,260 2,370 1,170 2,550 1,890 1,930 2,330 251 971 302 251
19 336 | 2,230 | 2,350 | 2,170 | 2,k20 | 1,110 | 2,790 | 1,900 226 | 1,190 370 83
20 162 | 1,410 1,880 2,270 2,350 515 2,840 2,090 1,280 1,330 698 505
21 233 763 | '1,560 1,580 | 2,210 | 1,k90 [ 2,840 | 1,860 | 1,660 945 27| 502
22 438 | 2,230 | 2,520 826 | 1,780 | 1,440 | 2,570 | 1,4k0 | 1,350 | 1,000 783| .823
23 497 | 2,650 2,640 1,250 1,250 1,950 2,720 2,050 1,070 1,050 759 957
24 481 | 2,720 | 2,440 1,170 | 2,220 | 2,180 | 1,960 | 2,210 931 549 | 1,050| 12k
26 | 1,020 | 2,660 | 1,240 | 1,100 | 2,020 | 2,300 | 1,260 | 2,070 217 | 1,350 662 3
26 855 | 2,530 | 1,k20 1,450 | 2,110 1,800 | 2,550 | 1,920 5% | 1,770 649 95
|27 623 | 1,860 1,350 1,640 2,350 1,000 2,710 1,760 170 1,670 412 47h
28 668 | 1,410 1,050 1,880 | 2,250 | 2,500 | 2,460 | 1,590 192 | 1,660 125 273
29 729 1,820 1,760 932 | 2,630 | 2,210 | 1,130 197 | 1,580 727| W01
30 962 1,640 1,830 569 2,670 2,300 1,820 2k 985 635 618
31 332 1,490 573 1,750 1,870 647 336
Sum 47,956 k9,232 35,388 66,612 2h 602 13,279
15,619 63,070 61,434 77,990 31,951 29,685
Rainfall 6Extreme Second Feet. — 1943 | Average Acre Feet
Month | average Jopmal High Low | gcond [l Period  1922.1943

1943 1943 | Day Day | - 1943 1943 Normal Maximum | Minimum

Jan. 2.18 1.54 1| 2,240 $9 20 50k 31,000 37,018 71,000 7,700
Feb. 9| 1.00 | 2k ] 2,720 7 602 | 1,710 95,100 61,532 134,000 6,960
Mer. 68 1.31 9| 2,730 28 | 1,050 | 2,030 | 125,000 82,hk6 156,000 | 14,100
Apr. R} 1.27 | 16| 2,610 3 600 1,640 97,700 69,192 123,000 | 29,300
Mey 5.49 3.8 |$12 2,930 30 569 1,980 122,000 60,641 135,000 k,510
June .39 2.95 30 2,670 6 86 1,180 70,200 57,660 129,000 1,500
July Ao | 2.07 | 3,470 25| 1,260 | 2,520 [ 155,000 55,290 155,000 10,000
fug. 22| 1.63 10| 3,090 8 982 | 2,150 | 132,000 71,k25 132,000 | 19,100
Sept . 6.02| %.91 6| 3,380 26 s4 | 1,070 63,400 49,481 110,000 8,020
Oct. 1.74| 2.08 | 26| 1,770 10 161 e 48,800 56,654 102,000 | 21,%00
Nov. 2,37 1.38 3 1,890 28 125 989 58,900 50,201 99,300 | 11,500
Dec. 1.99] 2.01 3 9kl 2! 3 | ko8 26,300 37,068 110,000 | 10,k00
Yearly| 21.98| 25.63 3,470 3 1,k20 [1,025,h00 | 688,608 | 1,051,000 | k72,500
Average Acreege cultivated below Rio Grande City 543,119 358,096 543,119 | 216,300
Mean Acre Feot per Acre 1.89 1.92 2.68 1.03
Average Rainfall in Inches 21.98 25.63 38.84 16.68

% And other days. & Mean daily.
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' DIVERSIONS FROM THE RIO GRANDE INTO THE RETAMAL CANAL

Near Rio Bravo, Tamaulipas

63

The Retamal Canal was constructed by the Flood Control Works Commission of the Lower Rio Grande Valley

of Mexico.

river milss below the Americen Dem at E1 Paso, Texas.

control gate

point, and in June 1942 a cable was installed.

by floats during floods.
records based upon 173 current meter measurements,

tion Commisgsion.

About 1,000 feet below its intake

Retamal Cenal has a capecity of 7,000 second feet.

The flow records for this canal begen September 1, 1939.

1.2 miles below which are several geges installed September 1, 1939,
taken as often as required by variation of flow.

Its inteke is 24.0 river miles below the Hidelgo-Reynosa bridge near Hidelgo, Texas and 1,108.8
thers 1s a canal

where gage readings are
In July 1940 a water-stage recorder was installed at this
Measurements are made by current meter during low flows and

serves as a reservoir and which in turn discharges into Villa Cardenss reservoir or lake.

1943 records good.
165 by the Mexicen Section and 8 by the Nationel Irriga-
It empties into Culebron lake which

1943

During floods,
flood weter may escape from Villa Cardenas lake, via floodway No. 1,into the Gulf of Mexico. Alsc from Villa
Cardenas lake a canal leads to Palito Blanco No. 2 reservoir. These lakes or reservoirs are also used for
irrigation purposes.

In 1943 47,417 acres were cultivated under the Retemal Canal of which 38,857 acres were irrigated and
8,560 acres were dry farmed. On the irrigated area 4,309 acres were irrigated twice and the balance was ir-
rigated only once. The average depth of each irrigation was .75 feet.

Mean Daily Discharge in Second Feet 1943 —— Annual and Period Summary
Day | Jan. Feb. March April May June July Aug. L Sept. Oct. Nov. Dec.
1] 280 2m 141 95.7 0 519 27.2] 47 o 276 123 125
2 343 | 228 89.4 92.9 0 597 24,3 540 0 463 8k.1 136
S 34k 225 78.8 101 [ 731 29.3| 392 0 360 59.7 17
4 345 202 86.2 126 0 717 k1.7| 276 63.9 657 59.3 179
5 625 B26 82.3 132 0 551 52.6| 209 812 1,056 81.2 Lo6
6 1,29?‘ 235 59.3 66.0 0 388 0 166 5h7 1,081 371 53%
7 848 | 260 777 39.2 0 1,925 0 11 364 1,035 59 336
8 509 299 88.6 35.6 0 2,1k0 0 1Lt 212 745 269 216
9 459 2hg 58.6 33.5 0 1,162 0 148 166 667 127 163
10 Lho | 231 ¥5.9 k0.6 0 675 L 15.9 98.9 | 293 671 78.0 132
1 Lhs 205 4k.9 50.9 0 148 243 63.2 | T52 1,056 53.3 138
12 L 201 39.6 | 218 0 kot yo7 39.6 | 731 1,059 3h.6 143
13 u27 186 LR 364 0 357 632 20.8 | 413 724 31.L 1hg
14 Lot 211 55.1 270 o 243 1,635 4.5 | 267 537 35.3 141
15 4o3 196 63.9 124 0 177 | 1,7 21.5 219 456 39.2 130
16 |, 392 142 45.8 66.7 0 188 706 20.8 148 388 3.4 11
17 378 121 49.8 57.2 0 229 Lol 7.8 111 334 60.0 161
18 378 99.3 51.6 7.7 4] 160 364 o] 122 302 .5 16k
19 340 78.% 56.5 36.7 2.1 110 309 o] 156 259 79.8 162
20 320 89.0 56.9 23.7 2.1 121 Lys 0 129 214 61.8 192
21 3l 126 75.2 [} 1.7 159 Y2 0 87.7 197 54 .4 202
22 351 145 84.1 32.1 1.8 139 364 0 k4.6 192 68.2 189
28 319 89.7 60.4 53.7 1.8 95.4 206 o 20.1 196 61.8 156
24 296 69.2 48.4 57.2 2.5 W67 204 ] 1k.9 2k2 46.3 225
26 318 63.9 57.9 51.9 890 26.9| 290 a 32.6 258 45.9 239
26 295 62.9 91.5 b3 [1,Lhk 38.5 307 0 78.1 236 k5.6 286
27 265 78.4 123 [} 1,031 | 97.1 316 0 1% 201 1.3 242
28 262 118 168 0 883 111 268 0 162 7.7 254
29 267 143 0 830 57.9 22k [ 138 55.8 250
30 251 93.6 [} 664 36.4 273 0 132 kol 2ko
31 2Lg 8%.0 604 ~ 417 0
Sum 697.8 2,259.7 12,672.9 2,853
12,645 2,3h7.4 6,358.0 10,428.0 6,872.9 2,741.0
. Rainfall ** Extreme Second Feet — 1943 | Average Acre Feet
Mont| - -
| Average | Sorma! High tow e’ [ Tout Period  1939-1943
1943 1943 | Day Day 1943 1943 Averag Maximum | Mini
Jan. 2.18 1.54 [ 1,340 30 | 233 Lo8 25,080 11,432 25,080 2,090
Feb. .19 1.00 8 313 26 60.7 168 9,320 4,511 9,320 85
Mer. .68 1.31 | 28 179 12 37.1 5.7 k660 7,515 20,100 o
Apr. Rk 1.27 13 388 # 0 75.3 4,480 5,058 10,300 1,k10
May 5.49 3.48 | 26 1,650 # 0 205 12,610 18,325 25,600 12,610
June .39 2.95 8 2,570 30 32.1 b2 25,140 19,920 25,800 5,480
July 4o 2.07 | 1% 2,160 # o 336 20,680 10,345 20,680 360
hug. a2 1.63 2 611 # [ 92.0 5,660 12,734 29,740 138
Sept.| 6.02 k.91 9 8k # 0 209 13,630 48,226 | 100,690 3,970
Oct. 1.74 2.08 11 1,210 30 129 5] 28,620 49,924 93,990 28,620
Nov. 2.37 1.38 7 523 13 27.9 91.k 5,440 12,092 23,300 3,370
Dec. 1.99 2.01 6 569 24 1090 [ 211 12,970 11,504 20,000 3,070,
Yearly | 21.98 25.63 2,570 0 232 168,290 211,646 278,040 168,290
Acreage cultivated k7,b17
Mean Acre Feet per Acre .68
Average Rainfell in Inches ¥** 21.98 ¢ 25.63 4. 38.8% ¢ 16.68

# Various days of the month.
Reinfall records ere from the U. S. side of the Lower Rio Grande Valley.

¢ Pertod 1922.15h3.

*# Thege are approximate rainfalle only.
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MUNICIPAL WATER USES

Tabulated below are the yeerly and monthly figures showing the amounts of water pumped into the munici-
pal distribution systema of several towns aslong the Rio Grande on the United States and Mexican sldes. The
Del Rio water comes from San Felipe Springs, the Bagle Pass water comes from infiltration wells in or adje-
cent to the bed of the Rio Grande, the Cd. Guerrero water comes from the Rio Salado, the others from the Rio
Grande. The municipal and industrial water supply for the El Paso area in Texas and Cd. Juarez in Chihuahua
ceme from deep wells (See Outfalls from Deep Wells, page 1l,hereof) prior to November 7, 1943, when the city
of E1 Paso began diverting some water from the Rlo Grande for municipal use as shown below.

On The United States Side—— In Acre Feet

El Paso Del Rio Eagle Pass Laredo
Month " # Period 1931 - 1943 " Pertod 1932 - 1943 " Period 1931 - 1943 .
1
1943 1943 Average | Maximum| Minimum| 1943 Normal| Meximum | Minimum| 93 Normal |Maximum|Minimum|
Jan. 103.7 73.7| 103.7 y5.5| 49.3| h49.0| 6kh.2 37.7 271.7| 180.k| 271.7| 148.0
Feb. 121.6 69.2| 121.6 4¥6.0| 46.5| 50.5| 64.3 ho.2 297.2| 191.0/ 297.2| 159.0
Mar. 158.0 94.5| 158.0 53.8| sk.5| 55.7| 67.1 38.6 360.6| 222.5| 360.6| 162.L4
Apr. 175.0( 112.0| 175.0 79.8| 72.8| 69.5| 83.9 60.3 koo ,1| 267.0| Lez.1| 145.5
May 170.%| 123.0| 170.%| . 81.%| 77.5| 65.9{ T7.5 55.4 510.4| 269.0( 510.4| 194.6
June 179.4| 143.5( 190.1| 92.5| 63.7| 77.9| 108.0 9.k | 505.6| 30k.0| 505.6| 182.0
July 220.8] 157.2( 220.8| 101.1(113.3| 87.8| 113.3 61.2 S5kl.h| 310.1| Skb.L| 209.1
Aug. 25%.0| 146.8| 25k.0 79.8|112.4 91.0| 112.k 69.5 61k.3| 333.2| F14.3| 225.0
Sept . 165.0 117.0| 165.0 65.1| 80.2| 77.3| 98.6 49.6 389.1| 274.8| 389.1| 212.0
Oct. 120.9| 100.9| 125.9 T70.5| 4l.0| 62.7| 92.1 34.9 379.6| 244.6| 379.6| 175.0
Nov. 176.8| 125.9 79.8| 125.9 59.3| 50.7| 57.6| 99.9 39.9 377.8| 237.0| 377.8| 17k.0
Dec. 191.k| 107.k 72.8| 107.4 51.9| ¥7.0| 49.5| 69.7 35.1 294,91 195.3| 298.3| 1L40.0
\Yearly| _ 1,902.111,290.4(1,902.1]1,006.0{808.9] 79h4.4| 91k.0 | 673.0 |4,967.7]3,028.9|4,967.7|2,448.0
Roma Rio Grande City Brownsville, Texas
Month Period 1951 - 1043 _ Period 1931 - 1943 Period 1932 - 1943
1943 = 1943 1943
Normel | Maximum Minimum) Normal | Max3mum| Minimum Normal | Maximum| Minimum
Jan. 2.4 8.8 1.3 2.4 36.7 19.5 36.7 13.2 141.5 81.6| 1k1.5| 58.7
Feb. 3.6 8.1 12.9 | 2.3 29.5 18.7 | 29.5 12.3 1L4.8)  82.3| 14k.8| 5L.6
Mar. b7 7.6 9.5 2.0 35.3 24h.0 | 35.k | 18.6 | .168.8| 99.7( 168.8| 6€6.2
Apr. 5.1 7.5 9.2 | 2.8 36.2 26.3 36.2 20.6 | 187.2| 105.5| 187.2( T71.7
May 6.8 | 11.2 1h.3 2.2 35.9 | 29.5 384 | 2k.7 209.9| 105.0| 209.9| T73.1
June 5.6 | 10.9 13.8 2.2 29.2 29.1 | 39.6 23.2 190.6| 113.7| 190.6| 68.0
July 5.9 11.2 1h.3 3.0 20.5 30.5 35.1 23.8 236.8| 125.2| 236.8| 78.h4
Aug. 5.2 11.2 14.3 3.5 32.9 31.2 7.7 21.2 247.6| 133.9| 247.6 B80.0
Sept. L.3 10.6 13.8 2.5 26.5 24.6 36.2 16.3 169.4 97.5| 169.4| kk.3
oct. 3.4 7.6 9.5 2.9 20.3 23.2 35.8 1L 156.0| 100.k| 159.0| 66.3
Nov. 3.0 7.3 9.2 2.6 16.1 19.0 34.5 1k.3 154.3 95.6| 154.3| 60.3
Dec. 2.6 7.4 9.5 2.3 15.7 8.5 36.0 12.8 146.4 87.7|  158.1| 54.9
Yearly 52.6 |109.4 136.0 | 4.3 344.8 | 29h4.1 | ho2.2 | 235.0 2,156.2 1,228.1(2,156.5| 865.3
On The Mexican Side
Nuevo Laredo, Tamps. Cd. Guerrero Matamoros
Month 1943 Pericd 1928 - 1943 1913 19-)43 Period 1042 _ 1943
Normal Maximum | Minimum Average | Mayimum | Minimum
Jan. 101.9 89.1 117.9 46.8 5.0 72.0 70.2 72.0 |* 68.L
Feb. 103.9 88.9 114.2 52.5, 4.5 68.5 68.4 68.5 |* 68.4%
Mar. 134 113.3 140.0 T2.% 6.3 76.0 72.2 76.0 [t 68.5
Apr. 183.6 129.0 183.6 88.4 7.3 75.2 71.8 75.2 |2 68.4%
May 2011 132.3 201.k4 73.0 8.0 779 73.2 77.9 |* 68.4
June 178.6 1.9 178.6 87.1 8.5 4.8 71.6 7h.8 |* 68.5
July 189.0 146.2 189.0 115.2 9.0 83.1 75.8 83.1 |* 68.L
Aug. 202.0 15k.1 202.0 106.6 10.1 104.8 86.6 10k.8 [ 6B.4
Sept. 140.0 1245 163.9 88.2 7.3 84.8 76.6 8k.8 (* £B.5
Oct. 139.6 119.7 161.2 63.1 6.5 85.1 76.8 85.1 [ 68.4
Nov. 132.8 99.6 141.0 47.2 4.9 81.5 4.2 81.5 66.8
Dec . 120.7 92.8 127.8 58.1 5.0 77.2 73.6 77.2 70.0
Yearly 1,827.9 | 1,431.6 | 1,827.9 965.3 82.4 960.9 | 891.0 960.9 |* 821.1

¥ Estimated. * Partly Estimated. # Some months missing.

SUSPENDED SILT IN THE RIO GRANDE AND TRIBUTARIES — 1943

The gravimetric percentages of uried silt rep here were from water ssmples taken in small necked bot-
tles. Two methods of sampling were used.

A. By lowering one open bottle’ into the water at one or more verticale in the stresm croes section, being cereful to spprgech dut not
to strike bottom and thus to secure an integrated sample at all depths.

B. By sampling in three bottles each at the surface of the astream, one bottle at the mid-point and one bottle at each side, one-sixth
of the width from the water's edge. Numerous experiments have shown that the mean of three semples so taken gives 0.908 of the mean
suspended s1lt in the stream cross section within reasonable limits of accuracy.{ See Tech. Bull. No. 382, 1933 U.S. Dept. Agr. }

The gravimstric percentages of dried silt were destermined from the samplea by two methods:

1. By determining the silt in a aingles monthly composite which was composed by vsing from each individual sample an amount proportian-
al to the river flow represented by that semple. (One filtering, drying end welghing each month.)

2. By dstermining the silt in each sample bottle. (One filtering, drying and welghing for each bottle.)

Por visualization and comperison the assumption ie Indulged here that 1,452 tons of allt would occuny one acre-foot in & reser.
voir bottom, which 1e equivalent to eaying that one cubiec oot of silt thus situeted would weigh 66.7 pounda. See Water Bulletin No.7,
page 63, for data as to the average density of Rio Grande silt in Elephant Butte reservoir.
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SUSPENDED SILT IN THE RIO GRANDE AND SOME. TRIBUTARIES AND DIVERSIONS — 1943

T SUSPENDED SILT
Month Tons Nun;her Gravimetric Percentages— 1943 Acre Feet at 1,452 Tons Per Acre Foot
of
Water - Silt Samples | Maximum | Minimum Period 1934 to 1943
1943 1943 1943 Sampie Average 1543 Average —[ Maximum Minimum
Sempled by U.S. Section I.B.C., Method A. Rio Grande at San Marcial Station € Analyzed by U.S. Section I.B.C,, Method 1.
[Tanuary 71,720,000 115,469 | 31 161 79.5 179.8 37kl 27.8
February 59,525,000 98,216 27 .165 67.6 268.4 1,027.0 23.3
Merch 50,277,000 82,454 31 - .16k 56.8 307.3 1,012.0 45.5
April - 64,832,000 143,279 | 29 221 8.7 792.7 3,780.0 18.86
May 73,832,000 206,730 27 .280 2.} 1,539.8 5,610.4 5.8
Juns 28,689,000 498,Log 29 1.757 343.3 1,216.7 9,322.0 2.4
July 48,717,000 784,831 32 1.6Li 540.5 1,015.0 6,672.0 0
August 39,29%,000 1,988,276 31 5.060 1,369.3 1,80k.1 11,710.0 83.4
September 22,156,000 396,592 29 1.790 273.1 2,h22.0 17,470.0 156.4
October 23,159,000 83,372 31 360 S7.4 806.2 6,520.0 °
Noveuber 26,268,000 76,kk0 29 291 52.6 k2.4 604 .8 7.2
December 60,202,000 311,846 31 .518 L 214.8 161.6 346.4 30.3
Yoerly 568,671,000 4,785,914 357 .8h2 3,296.0 | 10,656.0 41,317.6 2,459.7
. . Analyzed by U.S. Dept. Agr., Method 2. 2
sempled by Mex. Section I.B.C., Methode 4 & B ¢ Ria Grande at Eagle Pass Station  pnaigsed by U.S. Section I.B.C., Method 1. &
Jamuary 267,188,000 51,837 18 .ob2 .006 019 35.7 25.6 124.0 1
February 211,657,000 31,303 24 .ok2 003 .015 21.6 15.7 32.1 2.6
March 211,816,000 2 k31 25 .08 .006 .020 29.2 33.6 187.9 b7
April 171,958,000 69,580 25 069 .008 .0ko 47.9 55.7 20k.3 3.0
May 277,733,000 862,508 22 .81k .018 311 59%.3 828.9 4,217.8 31.2
June 266,271,000 298,224 25 212 205.% 1,149.3 3,821.0 e 24.5
July 443,326,000 | 1,786,604 27 403 1,230.4 1,42k.6 7,835.8 95.2
August 167,859,000 241,717 2l L1l 166.5 1,h22.2 5,306.9 166.5
September 146,957,000 | 1,071,317 21 729 737.8 3,671.0 10,802.8 60.7
October 367,272,000 | 1,076,107 19 293 7h1.1 1,254.9 5,816.7 190.0
November 202,380,000 68,809 22 .03k b7.% 121.7 305.5 1.3
December 154,936,000 Sk,582 16 .028 37.6 28.7 8.1 1.1
Yearly |2,929,383,000 | 5,655,419 263 —L .193 3,804.9 10,031.5 | 20,842.8 1,768.3
Sempled by Msx. Section I.B.C., Method B. Rio Alamo Station Anelyzed by Mex. Section I.B.C., Method 2.
Jenuary 12,837,000 11,297 7 .20k 0 .088 7.8 7 21.8 | 0
February 1,622,000 | . 0 17 0 o] o [ 1 .6 [¢]
March 3,126,000 5,56% 8 257 5] 178 3.8 7.2 5.k 0
April 619,000 0 7 0 [ ] o 35.6 227.% ]
May 3,169,000 3,032 7 .119 0 .102 2.2 .3 229.7 2.2
June 2,328,000 1,583 T 116 o 068 1.1 79.7 k1.0 (4
July 13,540,000 36,152 8 341 0 .267 24.9 31.2 "92.8 0
August . 0 o 0 0 Q [ [¢] 81.3 396.0 0
September | 32,767,000 192,998 8 833 0 .589 132.9 107.5 362.9 1.5
October 14,779,000 76,260 7 6lh [} 516 52.5 96.3 557.9 0
November 1,113,000 o 7 0 o 0 0 1.2 5.2 0
December 2,879,000 0 8 [ 0 ] [ 2.2 16.1 [¢]
Yearly 88,779,000 327,086 81 .833 0 .368 225.2 4gh.3 1,198.6 154.5
. . Analyzed by UZS. Dept. Agr., Method 2.
Sempled by Mex. Section I.B.C., Methoda A & B ¢ Rio Grande at Roma Station # |, ;20377 "y 8" soction I.3.C., Method 1. &
January 207,561,000 177,151 31 505 .002 .058 122.0 4ol b
February 228,406,000 1k,123 28 - 012 .002 .006 9.k 29.0 .8
March 221,953,000 32,074 31 106 002 .01k 22.1 157.0 1.3
April 18l,256,000 75,478 30 .100 .006 .ohL 52.0 255.0 Kt
May 325,038,000 | 1,123,537 30 7L .010 346 773.8 1,375.6 88.6
June 441,789,000 | 1,547,868 30 350 1,066.0 1,378.6 52.7
Juiy 504,736,000 | 2,039,133 26 o 1,Lok.% 1,k90.1 19.3
August 19%,262,000 162,344 31 238 318.4 1,360. 13.2
September | 332,400,000 917,kok 29 276 631.8 4,296,3 42.8
October 158,402,000 | 1,357,509 28 296 934.9 2,259.7 133.0
November 232,909,000 gl7,9%0 27 %07 652.9 .8
December 2l 345,000 173,485 31 071 119.5 68.5 1.0
Yearly  |3,679,057,000 | 8,868,066 | 352 ] - el 6,107.5 12,9064 30,839.0 2,314.0
Semplod by Mex. Section I.B.C., Motuod B. Ri0 Grande at Buencs Aires Station  4n015500 by Mex. Sestion I.B.C., Method 2.
January 389,926,000 38,993 2 .01l .008 010 26.9
February 225,736,000 11,287 L 006 .003 005 7.8
March - 185,713,000 1,857 4 .002 .001 .001 1.3
April 165,863,000 3,317 5 .002 .001 .002 2.3
May 241,847,000 590,941 5 .359 001 .2l %09.7
June 412,716,000 | 1,279,420 5 568 oko 310 881.1
July 366,350,000 | 1,974,626 7 1.003 011 .539 1,359.9
August 157,564,000 304,099 L 238 .003 193
September | 286,147,000 718,229 i 272 .001 251 4ol.6
October k77,200,000 | 1,202,544 3 .398 110 252 828.2
November 230,132,000 188,708 h .116 .22 .82 130.0
Decenber 248,983,000 164,329 b 112 005 066 13.2 L
Yearly E;%,lw,ooo 6,482,353 1 54 1.003 .001 191 L 46k Y |
Sempled by Mex. Section I.B.C., Mothod B. Retemal Canal Station Analyzed by Mex. Section I.B.C., Mothod 2.
Januery 31,103,000 5,027 1 0.015 0.015 0.015 3.5
February 12,670,000 1,093 4 0.010 0.065 0.009 0.8
March 6,331,000 20k L 0.006 0.001 0.003 0.1
April 6,094,000 60 13 0.002 0.001 0.001 0.0l
May 17,147,000 66,102 2 0.470 0.350 0.386 45.5
34,178,000 106,434 5 0.520 0.06% 0.311 73.3
28,124,000 150,311 3 0.763 0.022 0.53l 103.5
7,695,000 18,590 2 0.237 0.075 0.2k2 12.8
18,536,000 33,800 3 0.275 0.008 0.182 23.3
38,917,000 78,746 5 0.331 0.119 0.202 Sh.2
7,392,000 5,169 i 0.102 0.028 0.070 3.6
17,633,000 8,60k l+ 0.106 0.008 0.059 5.9
28,820,000 7k, 150 Ik 0.765 | o0.001 0.207 326.54
§ Method A after June 1 and Method B prior thereto. ® Period 1925 - 1943
P 1w f w w5 ow ., 4 Period 1529 - 1943
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CHEMICAL ANALYSES OF WATER SAMPLES FROM RIO GRANDE
AND TRIBUTARIES — 1943

The chemicel anzlyses reported hers were made by the United States Dspartment of Agriculture at River-
side, Californie, from composite water asmples made up periodicelly from independent water samples. Thia
compoaiting and the determination of the specific electricel of the ind dent water samples
was done by the United States Section of the International Boundary Commiseion.

Water samples from the stations at Eamgle Pass, Rlo Salado, Rome, Rio Ssn Juan, and Buenos Aires wers
gathered by the Mexican Soctlon of the Commission, the others by the United States Section, except those
for Caballo Dam end Leasburg Dem. In these capes the date were furnished by the E1 Paso, Texas office of
the United States Buremu of Reclemation and the Riverside, California laboretory office of the Depertment
of Agriculture. The composite semples were composed by taking from each sample an amount of water propor.
tlonal to the acre footage of river flow represented by that sample.

To convert "Milligram EBquivalents" to parts per million by weight, multiply each 1ion by its appropri.
ate conversion factor. These factore are (HCOz + coy), 30.5; €1, 35.5; S0y, 4B; Ca, 20; Mg, 12.16; Na, 23;
N03, 62. To convert tons per acre foot to pargs per million multiply tons per acre foot by 735.5.

Conductance, reported in the tables es (K x 100 at 25°C), is a relative measure of the total ealt cen-
centration in the water semples. {See Circular No. 232 U.S. Dept. Agr., July 1932.) It is a definite state-
ment of an importent physical property of the solution.

Deacriptions of the eampling stations will be found in the farwerd part of this bulletin vhere the
stream discharges are reported for these mame stattons.

No. Total Tons of Mean Milligram Equivalents per Liter
Month of ; Mean Py
on' er .
Sam- Dissolved | Kx105 | Boran % | % M 3 .
ples ?:;: Solids | @25°C | p.p.m. PH Na | cf Ca 8 Na HEO, 50, c NO,
Water Samples from Rio Grande at San Marcial: Station
Jan. 21 . |0.70 36,900 76.6 | 0.14 |B.2 | b2 | 18 3.3% 1.12 3.27 3.34 3.16 1.45
Feh. 27 |0.66 28,900 73.7 | 0.5 [B.2 | 43 | 19 3.16 1.05 3,15 3.4 3.00 1.5
Mar . 29 * [0.72 26,600 79.0 | 0.17 |8.3 | 47 | 20 3:10 1.06 3.64 2.99 3.40 1.57
Ape. 30 |[o.71 33,900 76.9 | 0,15 {8.1 | 44 | 17 3.15 1.10 3.31 2.99 3.49 1.36
May 31 |o.6h 34,800 68.3 ] 0.13 (8.1 ] 43 [ 18 2.86 1.02 2.90 2.69 2.89 1.21
June * | 29 [0.98 20,640 | 106 0.28 |8.2 19 h.05 1.58 5.10 3.63 5.1h 2.0
July * | 32 [1.03 36,920 | 112 0.28 (8.1 | 46 | 16 1.56 1.55 5.23 3.64 5.76 1.84
Aug. 31 [1.43 41,300 141 0.25 18.1 | 4 | 13 6.31 2.09 . 6.63 2.89 10.40 1.97
Sept. 29 1.09 17,800 115 0.26 7.9 | ¥6 | 17 L.82 1.58 5.53 2.96 6.9 1.97
Oct. 31 (0.82 13,900 88.8 | 0.21 8.1 uk | 17 3.74 1.30 k.00 3.36 4.20 1.59
Nov. 29 [0.85 16,400 92.8 | 0.17 |8.3 | 5 | 15 3.90 1.28 4.28 3.56 k.29 1.79
Dec. 31 |0.76 33,700 8%.1 | 0.16 |7.9 | 45 | 18 3.61 1.19 3.85 3.26 3.77 1.59
Mean & | 360 ¢|0.817| 341,760 ¢| 88.0 | 0.173(8.13| 4 | 17 3.69 1.26 3.96 3.16 }.30 1.57
Period Aversge |0.679| 713,000 75.0 W3 | 17 3.20 1.10 3.18 2.58 3.61 1.26
Tons of Constituents,. 1943 B 12,100 8,710 51,800 54,800 | 117,000 31,700 T
Average Tons Period 1933-1943 91,700 [19,100 105,000 |112,300 | 248,000 63,600
* Compoaites for June 1-28, June 29-July 10, and July 1i-31 were adjusted to calender months.
Water Samples from Rio Grande at Caballo Dam
Jen. 31 |0.64 3,100 73.3 | 0.08 [7.8 | 2 | 18 3.15 1.08 3.11 2.99 3.11 135 |.01
Feb. 28 |0.59 | 19,000 67.8 | 0.13 [7.9 | M1 | 17 3.05 0.93 2.79 2.84 2.87 .20 |.01
Mar. 31 [0.55 | 52,300 6h.7 | 0.09 |8.0 | 39 | 27 3.02 0.93 2.53 2.69 2.77 1.10 .01
Apr. 30 [0.55 | 76,300 63.9 | 0.08 7.9 | 38 | 17 2.98 0.91 2.k 2.69 2.69 1.11 [.01
May 31 [0.55 | 67,900 63.7 | 0.13 (8.1 | 39 | 17 2.95 0.91 2.46 2.69 2.63 1.06 .01
June 30 [0.56 | 73,500 éh.2 | 0.09 8.1 | 38 | 17 3.02 0.92 2.1 2.7k 2.59 111 ).
July 31 [0.56 | 70,200 64.4 | 0.12 |B.1 | 35 [ 18 2.95 0.91 2.50 2.79 2.56 .16 |.01
Aug. 3 |o.58 | 89,000 66.2 | 0.12 7.9 | Lo | 18 2.99 0.98 2.86 2.7h 2.59 116 .01
Sept . 30 |0.59 1,500 67.2 | 0.09 |B8.0 | 40 | 20 3,05 0.97 2.6% 2.79 2.62 1.36 .02
oct. 31 [0.60 | 11,500 65.8 | 0.12 (8.0 | 4o | 20 3.07 0.95 2.67 2.72 2.70 1.33 o1
Nov. 30 [0.58 6,960 6k.5 | 0.24 (8.0 | 33 | 18 3.08 0.96 .| 2.60 2.82 2.72 1.21 T
Dec. 31 |0.60 3,490 68.1 8.0 18 3.12 1.02 2.79 2.87 2.85 1.24 T
Mean & | 365 §(0.565| 514,750 4 | 65.0 8.01| 39 | 18 3.00 0.934 2.53 2.74 2.65 115 | .01
Period Average [0.727 | 619,000 79.3 4y | 28 3.4 1.19 3.58 2.7% b .ok 1.4h
Tona of Constituents, 1943 74,500 | 14,100 | 72,100 |104,000 | 158,000 50,600
Average Tons Period 1931-1943 79,200 | 16,800 | 95,500 | 96,700 | 224,000 59,200
Water Samples from Rio Grande at Leasburg Dam
Jan. 21 |1.01 7,090 110 0.13 |7.8 | 2 | 22 4.96 1.55 %.80 3.7 5.16 2.50 .01
Feb. 28 |[0.68 18,100 77.8 (1 0.13 |7.9 | k1 | 19 3.53 1.08 3.18 2.99 3.41 1.50 .03
Mar. 31 |o.62 5,000 70.0 | 0.07 (7.9 | 39 | 18 3.27 1.01 2.76 2.8 3.05 1.30  |.o0t
Apr. 30 [o0.62 77,600 70.2 ) 0.1k (7.9 | o | 28 3.21 0.98 2.79 2.79 2.95 1.26  |.03
May 31 [0.61 70,000 70.8 | 0.10 (8.0 | ko0 |18 3.23 | 0.97 2.83 2.8 2.95 131 |.01
June 30 [0.61 75,700 | 76.1 | 0.10 |8.0 | ko | 18 3.21 0.96 2.75 2.84 2.92 131 |.03
July 31 |0.60 71,700 69.6 | 0.09 (8.0 | k1 [ 19 3.07 0.9% 2.79 2,74 2.90 1.36 (.03
Aug. 31 [0.62 87,000 71.1 | 0.09 |7.8 | 42 | 20 3.09 0.97 2.92 2,74 2.93 1.51 .03
Sept. 30 [0.66 48,300 75.0 | 0.09 7.8, | 41 | 22 3.38 1.0k 3.06 2.94 3.15 1.59 .03
Oct. 31 |0.76 16,200 6h.8 | 0.1k [7.7 | b1 | 22 3.86 1.25 3.57 3.6 3.7 1.89 .01
Nov. 30 |0.87 12,k00 g7.2 | 0.17 (7.9 | ¥7 | 27 Lok 1.24 L.64 3.1 3.98 2.77 T
Dac. 31 [0.85 6,630 95.0 | 0.21 |7.5°| k2 | 21 4.23 1.34 h.10 3.36 1.38 2.09 T
Mean ® | 355 ¢ [0.633| 5bb,720 4| 72.3 | 0.203|7.91| b1 | 19 3.26 0.599 2.92 2.85 3.04 L4 |.024
Period Average [0.784 | 6,700 8.9 4 | 20 3.68 1.27 3.93 2.88 4.26 1.78
T f Constituents, 194 76,500 | 14,200 | 78,600 102,000 | 171,000 58,500
Pl i g R \ g2jk00 | 27,300 | 201,000 | 98,300 | 229,000 | 70,600

#* Percent of Totel Catlons © Weighted Mpan
¢ Pergent of Total Aniona ¢ Total
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Total Tons of Mean Milligram Equivalents per Liter
" co
Dissalved 3
. Ca Mg Na + SO, cl NO
Solids e HCO, 4 3
Water Samples from Rio Grande at El Paso Station
Jan. 31 | 1.60] 2,000 | 177 | 0.29 [8.1 [ 57 | 3k | 5.60 2.13 1022 | 4.33 7.81 6.15 .01
Feb. 28 | 1.23) 26,800 138 | 0.22 |8.0 | 52 | 30 h.99 1.56 7.19 4.03 5.98 kb | .01
Mar. 31 | o0.92[ 48,200 0k | 0.14 |8.0 [ ko | 26 3.91 1.29 5.02 3.2%4 4,51 2.73  [.01
Apr. 30 0.89 70,000 100 0.15 (8.1 | 48 | 26 3.88 1.30 4.69 3.24 4.29 2.63 .03
May 31 0.92 75,900 10% 0.16 (8.1 | 48 | 26 L.09 1.37 L.ok 3.4y 418 2.73 .03
June 30 | 0.91 74,700 103 | 0.18 |8.0 [ 48 | 26 4.10 1.ko 4.99 3.4k 1,35 2.68 |.01
July 31 |o0.92| 78,800 0L | 0.1k (8.1 | 49 | 27 L.ok 1.3k 5.07 3.39 135 2.80 |.01
Aug. 31 [0.93] 79,000 105 | 0.1k (8.0 | k9 | 27 k.06 1.38 5.13 3.4 y.h2 2.84 T
Sept. 30 | 1.07| 67,900 120 | o.22 [7.9 | 50 | 28 43 1.58 6.05 3.75 5.02 3.5 T
Oct. 31 | 1450 39,300 160 | 0.31 8.0 | 55 | 32 5.41 1.92 9.00 .20 6.9 5.32 | .01
Nov. 22 | 1.56| 33,200 173 | 0.33 [8.17[.56 | 33 5.85 2.09 9.94 4.60 7.36 5.97 T
Dec. 31 1.66 28,100 184 0.30 7.9 [ 57 | 3% 6.05 2.22 10.97 %.69 7.90 6.47 .01
|-
Mean @ | 357 ¢ | 1.02| 646,100 4| 115 0.181(8.03| 50 | 28 k.31 1.47 5.78 3.57 4.86 3.26 .012
Poriod Average|f1.11|# 666,000 122 52 | 30 .49 1.63 6.68 3.50 48 3.85
Tons ‘of Constituents, 1943 74,200 | 15,400 nb,oonga,soo 201,000 | 99,300 T
Average Tons Period 1930-19%3 73,700 | 16,300 | 126,000 | 87,300 | 216,000 | 112,000
Water Samples from Rio Grande at Fort Quitman Station
Jan. 7 zﬂ 45,700 | 270 (0.3 (8.1 | 6L | 51 7.34 3.17 16.64 3.94 9.56 13.90 | .07
Feb. 6 2.16 36,700 2ks B 8 60 | ko 7.13 2.60 14.63 L.ob 8.57 12.32 .ok
Mar. 7 [1.82 36,600 | 210 (0. 9 |59 | 18 6111 2.38 12.25 3.49 7.30 10.15 |.05
Apr. & |e.30 34,300 | 266 |o. 9 [61]55 7.15 3.05 16.05 3.4k 8.62 1h.59  |.01
May 6 2.31 1,600 261 62 | 55 7.03 3.07 16.16 3,19 8.60 1h.54 .03
June 7 | 2.37 47,600 | 272 62 | 56 7.27 3.14 17.07 3.34 8.78 15.20 T
July 8 |1.86 66,800 | 213 59 | 51 6.11 2.7 12.49 3.29 7.23 10.76 |.02
Aug. 7 3.96 22,500 | 4 6h | 64 10.76 5.37 28.57 3.29 12.83 28.75 T
Sept 7 2.35 55,000 269 60 | 54 7.63 3.19 16.29 3.90 B.69 1k4.55 T
Qct. 6 2.48 81,500 280 62 | 53 7.58 3.2L 17.54 3.75 9.74 15.04 T
Nov [ 2.62 45,300 204 61 | 52 8.41 3.38 18.46 %.30 10.06 15.72 .01
Dec. 7 |2.65 40,300 | 298 60 | 51 8.95 3.1 18.72 481 10.24 15.67 | .03
Mean @ | 80 §| 2.31| 537,9004| 262 1| 61 | 53 7.31 3.03 16.06 3.71 8.83 15.98 | .oe2
Period Average #2.18| # 581,000 | 243 61 | 54 T7.08 2.64 14.98 3.k5 9.96 13.47
Tons of Constitusnts, 1943 46,500 | 11,700 | 117,000 | 35,500 | 135,000 | 157,000
Average Tons Period 1930-1943 52,200 | 12,500 | 127,000 | 38,700 | 1&1,000 | 176,000
Water Samples from Rio Grande at Upper Presidio Station
Jan. 5 2.63 6l4,200 296 0.37 |8.0 | 61 | 52 8.23 3.57 -| 18.08 3.98 10.52 15.65 .01
Feb. 5. 2.72| 52,200 307 | 0.39 |8.2 | 62 | 53 8.33 342 19.33 3.79 10.92 16.82 | .01
Mar. 5 2.14 18,400 26 0.26 (7.9 | 60 | 51 6.81 2.87 .77 3.29 8.85 12.57 .01
Apr. L 3.23| 30,400 366 | 0.40 |8.0 | 61 | 57 | 10.13 334 22.36 3.59 12.45 21.31 T
May " 2.1k 27,800 241 0.2918.0 | 61 |53 6.67 2.63 1b.77 2.79 8.65 12.83 .03
June 5 2.04 38,L00 233 0.28 [B.2 | 62 | 5k 6.36 2.3 1%.28 2.64 8.00 12.42 03
July 5 1.69 71,300 195 o0.22 |8.1 | 59 [ 50 5.90 1.98 11.30 2.9% 6.T4 9.62 .03
Aug. I L.03 11,200 429 0.4k 8.3 | 56 | 58 1k .26 5.31 25.23 3.89 1h.74 26.18 L
Sept 5 1.69 21,000 19k 0.21 [7.7 | 60 | ko 5.68 2.03 11.55 2.42 7.30 9.36 .03
Oct. 5 2.85 56,700 257 | 0.31 (7.9 | 62 | 53 6.82 2.96 15.93 3.06 9.18 13.60 |.0L
Nov & 2.8k k5,400 320 |oda |7.9 |63 | 5 8.32 3.72 20.77 3.51 1.29 17.86 | .01.
Dec. 3 2.35 48,400 267 8.0 | 61 | 51 T7.50 3.05 16.79 3.76 9.52 13.78 .0l
Sk ¢ 515,400 ¢| 258 8.01| 6L | 52 7.22 2.91 15.83 3.26 9.14 13.67 " .017
Period Average| 1.82| 558,000 206 8 | 50 6.30 2.31 12.0k 3.09 7.30 20.30
Tons of Constituents, 1943 L4,600 | 10,900 | 112,000 | 30,600 | 235,000 | 149,000 L ‘
Average Tons Period 1935-1943 52,700 11,700 | 116,000 | 39,300 | 146,000 152,000 .
Water Samples from Rio Conch near,Ojinaga, Chihuahua
Jen, 5 10.77 48,300 81.7 | 0.18 (8.1 |39 | 13 k.02 1.08 3.20 3.29 b.ok 1.0 |.03
Feb. L o.69 140,600 75.0 | 0.10 |8.0 [ 38 | 1k 3.78 0.8 2.88 2.99 3.63 1.06 |.01
Mar. L l0.64 41,300 69.4 | 0.13 (7.7 | 37 | & 3.5% 0.91 2.59 2.84 3.18 0.96 .01
Apr. 5 |o.82 19,500 89.3 | 0.16 [7.9 | 42 | 19 .0 1.07 3.76 2.99 h.3h 1.77 .03,
May b 10.91 25,700 95.9 | 0.20 |8.0-| 44 | 19 L.22 1.17 h.28 2.74 5.01 1.82 .01
June L .76 35,600 80.0 | 0.18 |8.0 | 41 | 15, 3.79 1.01 3.37 2.79 k.10 1.21 .03
July 5 [0.58 | 107,000 61.4 | 0.12 [7.8 | ko [ 15 3.03 0.62 2.40 2.39 2.86 0.91 .03
Aug. 3 |o.82 22,100 89.3 | 0.20 [8.0 | 46 | 20 3.76 1.10 4.09 2.79 k.37 1.82 T
Sept. S 10.67* 50,000 2.9 4z 116 3.25 % 0.93 * 3.10 * 2.86 * 3.33 * 1.16 * | .01
oct. % Jo.s52 72,300 55.7 | 0.19 |7.8 | 39 |11 2.60 0.73 2.16 2.62 2.33 0.61 .01
Nov 4 p.8) 30,000 87.3 |o.20 {7.9 [ L1 |15 bk 1.1k 3.72 3.06 .52 1.29  [.01
Dec. 4 [0.96 52,100 105 0.21 [7.9 | 47 | 19 L.46 1.3 5.09. 3.4 5.28 1.99 .01
51 ¢ [0.679| 544,900 ¢ | 72.9 k{5 340 0.891 3.00 2.79 3.1;7" 1.11 .018
Period Average [0.547| 658,000 58.9 36 | 1k 3.13 0.74k 2.22 2.48 2.73 0.816
Tono of Constituents, 19%3 75,200 | 11,800 | 75,500 | 92,900 ‘ 182,000 Lha,ooo
Averasge Tona Period.1935-1543 103,000 14,800 83,700 |12k,000 | 215,000 47,400

** Percent of Total
**% Percent of Totel

Cations
Anions

® Woighted Mean
¢ Total

* Partly eatimated
# Period 1929-1943
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Mean Milligram Equivalents per Liter

Total Tons of
" Mean
Montl . co
Dissolved | Kx105 | Boron % 3
Solids @25°C | p.p.m. pH t‘f & Ca Mg Na HEO, SO, Ct NO;
Water Samples from Pecos River Station
Jen. 15 5.37 258,000 533 o2 (7.9 51| 51 18.46 11.12 30.507 144 28.29 30.40 03
Feb. 14 5.52 154,000 576 0.39 7.9 | 56 | 56 16.10 11.57 34,61 1.29 26.37 35.35 ol
Mar. 25 | 6.06| 135,000 | 639 | 0.0 (7.7 | 62 | 62 13.79 12.92 L1.58 1.15 2 .74 42.80 |.ou
Apr. 15 |5.65| 107,000 | 602 | 0.38 |7.8 | 62 | 637 12.33 12.23 39.33 1.10 22.77 ko.ko | .03
May 15 | b.72| 116,000 | 515 { 0.30 [8.0 | 61 | 62 11.36 10.08 33.11 1.4k 19.15 33.63 | .ok
June 15 5.26 89,900 572 0.k1 (8.0 | 61 | 62 12.08 11.48 37.51 1.25 21.91 37.47 03
July 17 | k.29 84,900 | b73 | 0.33 |7.8 | 61 | 62 10.24 9.06 30.00 1.89 16.91 30.53 | .03
Aug. 15 | 5.51 73,800 [ 599 | o0.h1 (7.8 [ 61 | 62 13.19 11.75 39.07 2.03 22.26 39.62 | .03
Sept.. 15 5.15 72,600 S7L 0.37 |7.9 | 60 | 61 12.70 11.39 36.48 2.03 21.38 37.20 02
Oct. 15 6.20 102,000 655 0.4y [8.0 | 60 | 62 15.52 13.04 12,93 2.03 25.80 43.28 T
Nov. 15 6.05 93,800 [N o.bh |7.9 | 60 | 61 15.13 12.86 42.61 2.37 bk k2.91 |.0L
Dec. 15 | 6.39 119,000 | 675 | 0.k |8.0 | 61 | 62 15.55 13.26 1541 2,52 25.28 45.65 | .01
Mean & | 181 ¢ 5. 1,406,0004| 580 | 0.394|7.89| 58 | 59 1440 11.60 36.63 1.63 23.90 37.09 |.028
Period Average| 4.20| 1,916,000 | k37 53 | 5k 23,93 |~ 8.20 | _25.04 2.62 19.25 25.25
Tons of Constituents, 1543 101,000 | k9,200 294,000 | 17,400 401,000 k53,000
Average Tons Period 1935-1043 173,000 | 61,800 357,000 | 49,600 573,000 555,000
Water Samples from Rio Grande at Eagle Pass Station
Jen. 7 | 12.80| 354,000 199 |0.25 |8.0 | 51 | 45 6.27 3.57 .| 10.13 1.84 9.16 9.05 |.05
Feb. 7 | 2.67| 260,000 183 | o0.25 (7.9 |53 | 47 5.60 3.20 9.76 1.99 7.98 B.7k  |.05
Mar. 7 1.54| 240,000 178 0.19 |7.7 |53 | 46 5.33 2.98 9.28 2.9k €.59 8.23 .ob
Apr. 9 1.30| 16k,000 153 0.18 (7.9 [ 55 | 50 3.87 2.74% 8.02 1.7h 5.6k 7.37 .06
May 9 |1.18] 241,000 137 | 0.17 |7.9 | 51 | 46 L.ig 2.25 6.82 2.29 k.79 6.16 |.13
June 25 | 1.02| 200,000 119 | 0.16 (7.8 | 54 | k6 3.3h 1.68 6.13 1.64 4.53 5.23 .ok
July 25 | 0.90| 293,000 105 | 0.1k (8.0 |51 |38 3.59 1.25 5.08 2,34 3.89 5.83 |.06
Aug. 2h 1.0k | 128,000 122 0.15 |7.7 | 5% | &6 3.43 1.94 6.27 1.98 4.3 5.42 .09
Sept. 21 |1.05| 11k,000 123 | 0.21 (8.0 |51 [ 5 3.50 2.20 6.05 2.08 4.33 5.38 |.06
Oct. 19 1.05| 284,000 121 0.18 [8.1 |50 | 40 4.19 1.72 6.01 2.57 4,53 L.73 .0
Nov. 22 1.24| 185,000 kb 0.17 |7.9 | 52 | 45 4.50 2.45 7.39 2.67 5.13 6.37 .0k
Dec. 16 | 1.k 21k,000 171 8.0 | 5k | 47 %.55 2.88 9.36 2.67 6.29 7.96 |.0k
Mesn & | 101 4| 1.2k 12,677,000 ¢ | 143 7.95| 52 | 45 437 2.30 7-29 2.22 5.k7 6.27 |.058
Period Average| 1.19 [¥,088,000 133 16 | 4o 5.08 2.08 6.21 2.k 5.47 - 5.28
Tone of Conatituents, 1943 257,000 | 82,000 | k91,000 | :98,000| 770,000 651,000.
Average Tons Period 1938-1943 476,000 118,000 | 668,000 | 356,00011,230,000 875,000!
Water Samples from Rioc Salado Station
Jan. 1% 1.69 4,700 172 0.7 |7.8 | 1 | 26 6.95 374 7.47 1.7k 11.59 4.80 01
Feb. 13 | 4.6 3,980 361 | 1.20 |8.0 Bk [ 29 | 15.20 9.56 19.30 1.9% 29.43 12.78
Mar. 13| 5.59 5,980 o6 | 1.71 (7.8 | 45 | 30 | 19.69 13.36 26.90 1.79 40o.54 17.88 | .01
Apr. 13 | 6.33 L, 910 555 | 2.09 (7.8 | 86 | 31 | 21.63 1h.96 31128 1.64 k5.61 20.91
May 1h | 1.62| 50,ko0 16k | 0.55 (8.0 | 43 | 28 6.50 3.28 7.46 1.84 10.57 4.85 05
June 12 | 0.63| 12,600 71.4| 0.25 (8.3 | 39 | 2L 3.26 0.98 2.7% 1.94 3.29 1.67 |.06
July 16 1.h2 3,500 146 ok (8.0 | 42 | 25 6.01 2.72 6.34 1.79 9,67. 3.83 .03
Aug. 9 lo.sg 363 96.3| 0.36-|7.9 | %o | 2% 4.33 1.61 3.89 1.93 5.46 2.35 03
Sept. 19 |1.00| 39,200 107 | 0.38 7.8 | 39 | 2k 4.64 1.84 b2 1.63 6.52 2.58 ol
Oct. 13 0.66 13,400 Th.6| 0.25 [7.9 | 39 | 25 3.30 1.07 2.76 1.53 3.8 1.8k .03
Nov. 13 1.22 7,150 130 0.37 |7.7 | M1 | 26 5.32 2.58 5.59 1.63 8.271 . 3.43 .03
Dec. i 15 1.38 6,100 by 0.49 |7.8 | kb | 28 5.73 2.78 6.59 143 9.28 %.08 .03
Mean | 164 4| 1.19| 158,183 ¢| 123 | 0.h15|7.9%| k2 | 26 5.1% ‘ 2.30 5.29 1.72 7.66 3.36 | .oul
Period Average| 1.07| 252,000 111 41 | 28 4.89 2.01 4.81 1.87 6.50 3.32
Tons of Constituents, 1943 J ‘ 18,700 ‘ 5,080 | 22,100 9,520 | 66,800 21,600
Aversge Tons Period 1935-1943 31,200 7,790 | 35,200 18,200 99,400 37,500
Water Samples from Rio Grande at Roma Station
¥ 410,000 T L T J T f T
* 313,600
» 263,900 Sampling for chemical constituents began here June 1,1943.
2 150,500 . -
¢ 303,k00
263,000 9h.9 | 0.20 [ 7.8| k9 | ko 3.31 1.37 L5 1.84 3.61 3.60 .03
327,000 | 101 0.06 | 8.1 51 | 37 R 1.31 5.0k 2.19 3.94 3.71 .06
131,000 | 105 0.17 | 7.9[ 51 | 40 3.52 1.48 5.23 .12 .3.86 4.02 .06
196,00C 95.7 | 0.19 | 7.9 48 | 39 3.22 1.39 432 1.98 3.53 3.8 .Ch
307,000 | 105 0.15 | 6.1| by | 38 3.72 1.h7 5.03 2.37 3.98 3.88 .0k
187,000 | 128 0.21 | 7.7[ 51 | b3 k.08 2,18 6.48 2.37 h.73 5.32 .03
239,000 | 156 0.22 | 8.0| 535 | 46 4.67 2.60 8.30 2.52 5.67 7.1 .03
—
sowsed | | N
L ] 1 l —
of Constituents, 1943
Average Tons Perfod 1935.1543 i
#* Percent, of Total Cations & Weignted Mean ¢ Estimated
*4% Per-ent of Tctal Anions ¢ Total * Pertly Eatimated
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Mean Milligram Equivalents per Liter
% | % co,
[ Mg Na + s0, cl NO
g HCo, . 3
Water Samples from Rio San Juan Station
Jan, 5 |o.90} 47,200 98.7 | 0.23 | 8.1| k1 { 2k 3.90 1.99 4.02 2.4 2.40 13
Feb. & 1.09| 16,200 | 116 0.28 | 7.9| 38 | 22 k.62 2.77 4.52 2.4 2.63 W12
Mer. S 1.13 3,364 119 0.25 | 7.7 W1 | 22 .33 2.78 4.9l 1.9% 2.73 .06
Apr.
May
June Sampling dlgcontinued at the end of March. All March figures
July are for the entire month except those showing totsl tons of ala-
Aug. solved solide, and these figures are for only the first 10 days of
Sept. of March. The Rio Sen Juan ceased to flow Intc the Rio Grende on
-gct- Merch 10 ae it vas on thet day that the Azucar Dam was closed.
ov . .
Dec- | | |
Mean © L
Period Average
Tona of Constituenta, 1943 —1 1
Averege Tons Period 1935-1943
Water Samples from Rio Grande at Riq Grande City
455,000 | 177 0.23 | 8.0| 49 | k3 5.83 3.13 8.68 2.0k 8.00 7.65 | .06
325,000 | 194 0.25 | 7.9 51 | 45 6.0k 3.5 10.02 2.1k 8.60 8.84 .05
264,000 | 174 0.25 | 7.9] 56 | 49 L8 3.01 9.49 1.79 6.92 8.28 .03
192,000 | 152 0.19 | 8.1| 54 | 48 4.03 2.62 7.88 1.89 5.74 7.07 | .0k
285,000 | 141 0.25 [ 7.7] 50 | ¥3 4.50 2.47 T7.01 2.19 5.80 6.01 Ok
248,000 88.2 | 0.12 | 8.0 47 | 38 3.30 1.2h 3.97 2.1h% 3.1 3.22 .04
360,000 | 113 0.13 | 7.9| 51 | 39 3.87 1.43 5.59 2.24 L.y .32 .ok
1k1,000 | 108 0.15 | 8.1] 50 | 38 3.83 1.46 5,31 2.5k 3.93 4.05 .ok
187,000 92.0 1 0.28 | 7.7| 49 | k1 3.26 1.31 4.36 2.07 k.2 3.56 .ok
329,000 | 110 0.19 | 7.9| 49 | 38 3.93 1.57 5.33 2.37 k.2l 333 |.01
186,000 | 128 0.21 | 7.8| 52 | 43 4.03 2.05 6.50 2.4 Y72 5.32  |.03
252,000 | 162 0.21 | 7.9 53 | 46 L.86 2.71 8.69 2.62 6.01 7.h1 .03
. l 3,22h,0004| 132 0.190| 7.9| 51 | b3 4.28 2.09 6.60 2.20 5.21 5.52 | .037
Period Average|0.903| L,544,000 | 103 iy 6 4.03 1.63 4.51 2.30 ka2 3.67
Tons of Constituents, 1943 l L 328,000 | 97,100 580,060 | 256,000 956,000 748,000 ‘]
Aversge Tons Period 1935-1943 1 552,000 |136,000 | 710,000 | 478,000)1,355,000 | €89,000
Water Samples from Rio Grande at Buenos Airea Station
T T T T T T T T
Jan. 11,550 ¥ u45,000
5::: 'ﬁf‘z‘ :z i;?iggg Sempling for chemicel constitients begen here May 1,1943.
Apr. .27| t 155,000
18 | 1.19] 212,000 | 139 0.20 | 7.9[ 52 | 47 b0 2.32 6.99 1.89 | 5.2 6.31 .o
June 16 0.75 230,000 87.9 | 0.12 | 8.1 47 | 38 3.25 1.23 3.97 2.04 3.18 3.22 .o
July 16 |[o0.85| 229,000 | 96.7 | 0.17 | 8.1] ko | 36 3.L5 1.34 k.61 2.19 3.82 3.48 .06
Aug. 1h 0.90 104,000 | 104 0.16 | 8.1]| 50 | 37 3.86 1.29 5.15 2.52 3.86 3.75 07
Sept. 12 |0.86| 181,000 | 102 o.22 [ 7.8| 51 | 13 3.32 1.39 4,96 1.93 3.61 }.20 .03
Oct. 16 0.89 312,000 | 103 0.15 | 7.9| 48 | 37 3.78 1.h2 4.83 2.32 3.98 3.73 Rl
Nov. 13 1.07 181,000 | 126 0.21 | 7.7| 51 | 42 4.08 2.03 £.35 2.37 .70 5.17 .03
Dec. 13 1.31 240,000 | 153 0.21 | 8.1] 53 | 46 k.60 2.57 8.4 2.57 5.57 6.96 .03
Moan & *1.10 [*2,756,000
Period Average
Tona of Constituents, 1942
Aversge Tons Period 3935-19'&’
Water Samples from North Floodway Near Sebastian, Texas
Jen. [
Feb.
ﬂ;ﬁ: 11 | 2.79| sk,600 307 | 1.17 | 8.0[ 59 | 55 7.38 5.37 18.60 1.8y 12.31 17.07 T
May
June
July
Aug.
(s;:,{t_' 11 | 2.2k] 21,000 250 | 0.96 | B.o| 58 | 52 6.57 49" 14.86 2.67 3.55 13.18 T
Nov.
. ||
Meen & | 22 ¢|2.61| 75,600 4 | 289 | 1.10 B.o\ 59 | 5 7.12 %.99 17.39 2.1 11.42 15.81 T
Poriod Aversge| 2.00| 91,700 221 sk | 52 6.45 3.62 11,91 2.76 7.75 11.52
Tons of Constituents, 1943 [ L 5,610 2,390 | 15,700 | 2,530 21,600 22,100
|_Average Tons Period 1941.1943 1 8,060 2,740 17,100 5,240 23,200 25,500
#x Percent of Total Cations ® Welghted Meen ¢ Egtimated

*#% Porcent of Totel Antons

¢ Total

# Partly Estimated
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1943

San Marcial Station

Date Kx10S. [ pate Kxl0S | pate K105 [pape Kx105 [ pate Kul0S | Date Kxl05 | Date Kx105 | pare Kx105 [ pate Kx105 | Date ¥x10S | Dare - Kxl0S:
@%5°C @Bo°C | @5C @25°%C @25°C @25°C @25°C @25°C @5¢C @25°C @25°C
Tamuary February Varch April iy Tane Jaly Kaguat Septeuber Hovember Tocembor
1 765 3 3.9 10 5.4 13 81.6 19 80.4 23 98.5 25 67.9 27 130 30 83.8 1 95.. "5 87.6
2 762 & o7k 12 70.3 % 1.3 20 68.3 ob  87.k 26 79.8 28 131 October 2 B6.k 6 88.Y
3 6.5 5 1.k 13 T 15 3.7 21 67.5 25 913 27 82.9 29 212 1 908 3 90.3 7 88.%
¥ 76.0 6 7.7 14 75.8 16 7.7 22 109 26 91.3 28 68.5 30 159 2 88.8 Lo 86.4 8 88.4
5 748 7 725 | 15 765 17 7.6 | 23 965 | 27 107 29 90.9 1 120 3 856 5 830 9 87.1
6 754 &8 7.8 16 92.2 6.6 2k 95.4 28 105 30 96.5 September L get & 89.7 10 85.%
7 3.5 g 70.8 17 8L.3 15 80.0 25 g96.2 25 83.1 3 107 1 160 5 7.0 7 92.1 11 87.%
8 3.7 10 71.8 18 83.1 20 17k 26 92.7 30 135 Auguat 2 173 6 8k.8 8 92.0 12 84.3
5 Th5 n 768 | 19 863 | 21 77.8 | 27 8.7 E 1 sLd 3 w7 7 83.6 9 918 | 13 B9
0 7 | 12 730 ) 20 872 | 22 Bl0 | 28 833 1167 2. 116 b 19 8 83.k.| 10 %0.5 | 1 B3k
n o o7eg | 13 728 [ 22 852 | 23 731 2 87.6 1170 3 12 5 108 5 802 | 11 881 | 13 8k3
Y2 7% | b 725 [ 22 851 [ 2b 8lo | 31 927 2 157 L 108 & 107 1 B85k | 12 g0.2 | 18 B5.6
13 76.% 15 70.6 23 B80.2 25 75.6 June 3 103 5 121 7 97.3 11 86.3 13 97.6 17 85.8
W 76.6 16 723 2k B82.0 26 75.0 1 81.6 L 78,9 6 173 8 99.5 2. 83.6 1 961 18 83y
15 75-8 17 72.3 82.6 27 6h.5 2 922 5 8.5 7 152 9 925 13 87.3 15 95.3 19 83.1
16 76.3 18 72.8 26 98.0 28 655 3 805 6 80.8 8 158 10 101 U 16 101 20 8.8
17 7.0 19 7.8 99.1 29 66.6 5 8g.2 7 8.7 9 10k 1 16 15 86.4 17 98.7 21 82.2
18 82.1 21 71.0 28 98.3 30 65.1 6 87.7 8 785 10 R0 12 107 16 89.6 18 100 22  8e.5
19 7.2 2 7.2 29 110 May 7 795 9  8h.h 1 93.5 13 157 7 90.3 19 98.% 23 82.7
20 90.1 23 71.0 30 112 1 66.8 8 8.0 10 8.9 12 8 1 1h 18 9.1 20 97.2 24 8.0
21 917 | 2 9.8 | 3 12 2 gl 9 8.7 | 11 8.5 | 13 86.6 15 1086 19 92.2 [ 21 99.8 | 25 807
2 7.1 | 25 9.2 April 3 kg | 10 765 | 12 88k | 1k gy 6 gho | 20 954 | 22 99k | 26 B0.6
23 2.9 | 26 70.9 1 109 b6y [ 11 o771 | 13 866 | 15 200 17 911 [ 21 917 | 23 997 27 757
2h 72.6 27 694 2 1 5 615 2. 2.3 1 90.0 16 100 18 9l 22 %2 2k 96.0 28 83.8
25 7hAi | 28 707 3 uk & 605 | 13 gkB8 | 15 8.8 | 17 288 1 886 | 23 92 | 25 936 | 29 Bh.2
26 75-6 March o1 7 63.8 R 3 16 86.6 18 132 20 115 2% 89.3 26 93.6 30 838
27 755 1 709 5 103 5 6l 15 8.6 | 17 868 | 19 132 21- 105 25 fg.o | 28 Bhg | 31 826
28 705 2 701 6 10 10 55.4 16 85.8 18 98.8 20 137 22 85.6 26  88.8 25 851
29 72.6 3 740 7 86.7 11 53.% 17 871 19 92.2 21 172 23 83.0 27 90.1 30 8L
30 72.0 4 70.1 8 86.1 12 5.4 18 8s5.9 20 92.4 22 158 24 79.3 28 87.8 Decembar
31 T3 5 69.2 8 855 13 83 9 93.3 21 92.3 25 108 25 911 [ 29 90.1 1 gh.b
Februsry & 683 10 778 | 15 705 | 20 93.6 | 22 805 2k 975 | 26 9k | 30 503 2 825
17, 7 688 un 85 16 681 | 21 96.7 23 798 [.e5 8715 28 87.5 31 9%5.6 3 8.k
2 736 9 70k 2 754 17_ 70.k 2977 2k 95.7 26 135 29 8. L 869
El Paso_Station
Jarnary Fobruary Warch April ¥y June Tuly Auguat Soptember October Tecamber
1169 3 18k 8 108 10 103 15 100 13 10k B 9.2 20 107 22 121 25 U L 188
2 181 ko180 9 107 1 100 W 101 16 lol 19 100 21 110 23 126 26 157 5 18y
3 181 5 181 10 1 12101 15 103 17 101 20 101, 22 110 ek 109 27 167 [T
bo16e 6 172 FERRTEY 13 101 16 103 B g5 | 21 99.6 | 23 107 25 108 28 174 7 187
5 1% 7 175 12 108 103 17 10k 19 108 22 103 2k 101 26 115 29 170 8 18
6 163 8 17k 133 15 100 18 12 20 107 23 102 25 93.7 [ 277 133 30 176 9 190
7 169 3 152 109 186 106 1 107 21 105 2 105 26 105 28 15 31 18 10 188
8 173 10 132 15 107 17 106 20 107 22 10k 25 e 27 104 25 152 Hovemdar 1 19
9 163 1n o 132 6 103 18 1ok 21 107 23 102 26 105 28 10 30 154 1 18k 12 193
10 178 12 139 17 10k 19 101 22 101 2§ 107 27 98.6 29 110 Octover 2 187 13 195
1179 13 154 18105 2 95.1 23 103 25 108 28 102 30 107 1162 3 189 ik 19k
12177 1k 169 19 108 21 975 2k 101 26 10 25 108 31 10k 2 152 L 18 15 196
13 182 15 179 20 109 22 99.0 25 101 27 103 30 15 September 3 159 5 192 16 19%
1% 183 16 184 21 106 23 103 26 103 28 95.1 31 12 1 106 ¥ 165 6 193 17197
15 181 17 151 e 917 | 2h 101 101 29 9.8 August, 2 106 5 15 193 B 1%
16 183 18 120 23 101 25 95.1 28 105 30 92.3 1 1k 3 11 6 bk 8 194 13 197
17 186 19 129 2k 106 26  §9.0 29 104 July 2 103 b 15 T 1k 9 194 20 192
18 188 20 123 25 994 27 102 30 102 1 gk3 3 999 5 115 8 145 16 19% 21 199
19 186 21 b 26 10k 28 99.6 31 100 2 90.1 L 9.3 6 11 9 g 17 195 22 197
20 172 22 19 27 101 29 102 3 95 5 202 7 18 0 159 18 197 23 199
21 188 23 118 28 102 30 102 1 95.4 & 107 & 10k 8 16 n 16 19 17b 2, 196
22 184 2% 12 25 95.7 May 2 99.5 5 107 T 105 5 121 12 167 2 137 25 200
23 185 25 11b 30 983 1 101 3 106 6 1ok & g9k 10 128 13 168 22 124 26 200
24 175 26 112 n G 2 102 b0k 7 106 9 9.l n o121 ik 170 23 136 197
25 182 15 Aprsl 3 99.0 5 206 & 1ok 10 102 12 125 15175 2 155 28 1B
26 18k 28 110 1 3.0 I o8s & 103 9 113 n a0 13 ek 16 178 26 172 29 W5
27 185 Maxch 2 957 5 978 7 102 10 19 2 103 13 17 182 27 18 30 145
28 185 110 3 955 6 99.8 8 107 1nom 31 15 116 18 18 164 31 1k
29 185 2 106 ko7 7 989 9 102 12 9kl BUSST 16 18 19 18k 29 165
30 183 3 109 5 gkl 8  99.0 10 101 13 106 15 109 17 16 20 148 3 178
31 183 o103 6 102 9 18 1 106 1k 104 16 107 18 121 21 16 December
February 5 108 7 10k 10 16 12 10b 15 106 17 10k 19 122 22 139 1 181
1182 & 206 8 1 100 13 10k 1% 96 | 18 106 20 17 25 17 2 184
2 184 7 104 9 99.5 12 101 pth 53.4 J 17 19 105 21 121 24 15 3 188
Fort Quitman Station
fan: February March April June dt Sept.ember Ootobar Decenber
b 261 10 285 17 218 24 245 26 273 30 176 21 266 25 505 25 185 7 272 1 264
2Lk 13 226 2h 243 28 218 Jupe July %8 22 25 22 Rovemher 4y 285
13 292 17 292 27 509 2 279 2 151 August September Detober 308 8 289
16 273 24 207 3 250 5 252 s 3k 2 150 1 n7 282 6 3 16 311
2 281 27 211 April 8 267 9 321 L8k L3716 8 337 10 280 1w 313 18 303
27 293 March 60 12 260 16 241 7 197 1 399 12 380 13 275 17 317 22 331
30 y 3 190 10 300 19 283 19 309 1 273 15 439 15 323 20 315 20 319 29 319
February 0 1Bk 1 269 a5 2ot 23 340 8 326 18 46k 25 185 23 272 25 208
3 271 13 203 21 254
Upper Presidio Station
January February March Rpril Vay June July Auguat Soptombar Gotobar November
6 292 3 320 3 238 N o 2 301 12 297 17 1956 21 L2 2 187 27 308
T 294 10 305 10 214 14 Lo1 19 325 19 238 24 27k 28 522 29 148 30 285 Decambar
3 266 13 s 17 . 226 21 331 25 131 26 132 31 336 Beptember Octaber Rovember - -2
20 316 17 300 24 306 2 321 June July Auguet L u63 2 206 6 301 1165
27 313 24 305 31 3% May 1259 3 106 7 387 n s 5 263 13 331 8 303
5 29% 5 3 5 g2l DU ) 18 48 16 282 20 338 .
Rio Conchos near Ojinaga, Chihuahua
April oy Sune Tuly Aumst Septembor Gotober Tovembor
9 8.4 13 102 & 83.1 10 61.5 16 9.5 27 es.2 66.5 20 89.7
15 91.k 20 B87.6 13 3.9 17 65.5 23 93.h 30 55.1 November Decomber
22 591 | 26 B7.0 | 20 0.5 | b  35.0 | September October L 78.6 2 o
29 96.6 June 27 1k 31 56.2 2 81.7 13 W 8  80.0 1 99.1
2 B5.7 July Auguat 13 8.8 10 62.7 13 20 135
6 100 20 103 15 472 2 B
April August Octobar Fovember Dacember
557 25 593 2 665 5 &u 867
by 543 31 590 4 665 7 979 11 679
19 &k September 6 69k 619 13 6
21 60 582 8 688 1 &6 B 706
25 621 b 572 10 686 13 664 17 71
25 631 6 533 12 665 15 681 19 706
27 654 8 508 1k 704 17 669 21 684
20 &5k 10 626 16 673 677 23 701
May 12 Shi 18 669 21 673 27 706
1 663 U 20 673 23 656 29 692
3 61 16 576 22 66 25 677 31 75
5 680 589 24 661 27 68
T &5 592 26 631 29 669
5 675 %2 508 28 627 | December
10 693 24 SRy 30 6k 1 69
7 155 26 k88 Rovember 3 701
19 477 28 561 1 b5 5 675
21 shko 30 633 3 €56 7 €59
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_Eagle Pass Station

Date . K105 | Date |Kx)05 * | Date - Kx1Q5 | Date Kx10° | papg Kx105 || pape Kx105 | Dote Kx105: | Date Kx105 | Dape Kx10S Date Kx)03 !
L __ @8 @5°C . @X5°C | @35°C @25°C | @25°C -@25°C @25°C L @BC
Jamary Warch Wy Juns Taly Ruguat Tugust Decenber
2 19k 3177 1 216 7 130 8 1oz 2 97.0 24 139 8 166
5 203 16 178 22 120 18 131 9 102 - i 98.4 25 138 165
12 199 15 17k 2k 68.9 19 128 10 98.9 105 26 1b1 10 18

15 203 29 171 286 131 21 b2 2 %53 s 107 27 138 136 16 7 1
18 19k April 30 133 22 13 90.5 6 103 28" 138 21 136 17 187
25 203 169 . B3 12k % 10 7 118 23 130 18 159 15
2 7 172 1135 2% 13 15 107 9 16 2 70.0 2 15 158 18 175
February 10 © 121 2 1 25 -124 16 79.6 10 b 3 76,8 26 130 20 166 20 176
1 206 L1z 3 123 26 128 19 684 n a7 4 17 30 1337 21 165 21
6 203 17 13% L= 28 122 20 9h.5 12 122 6 154 1 Hovenber 2 171 22 165
8 195 19 Y 5  69.1 29 1 21 98.1 13 19 7 157 .2 1137 25 23
12 10 276 T =21 30 124 25 110 123 8 13 o9 2 7.6 8 181
15 186 26 162 & 108 July 24 9.5 15 126 9 121 5 9.0 3 710 29
19 17k 30 17h 9 109 1136 26 109 16 125 0 102 & 981 i 1o Tmaambar
10 12 2 153 27 81.8 130 1 12 8 97.0 5 k2 1 163
11 10 3 6 8 .9 13 131 13 123 g 965 6 152 2 1
12 16 5 158 91.6 20 1he n 125 u 1y 8 g 3 165
15 123 6 135 30 90.k 21 139 15 134 12 18 9 kb L 168
16 15 7 130 31 933 25 138 17 13 33 15 10 147 6 167
X Rio Salado Station’ . . L 5 .
Jenuary Tetruary Morak April Wy Tune Toly ‘Septesbor Boptember October Tocember
1 0 3 320 8 186 1227 562 19 201 25 66.9 | 23 101 1 105 25 304 29 148 1 73
4 3 5 33 10 Les 562 21 35 6.3 26 102 3 232 27 ko3 3157 3 132
6 1o 8 338 195 16 2% 75.1 60.3 28 104 Lok 29 68.6 Hovember ¥ 1k
"8 10 358 17 498 19 565 25 54.8 30 59.8 30 113 6 b5.1 30 72.2 1 5 173
11 12 12 376 19 1g8 23 26 bk, July 31 109 7 397 Ootober 3 173 - B ke
13 176 15 397 2 500 26 581 28  30.8 1 611 Augnet 8 873 1 63.0 5 8k.3 10 132
15 251 17 hos 2k 500 28 31 k0.3 2 6.3 1 118 9 13 2 7.7 8 138 13 133
B 297 19 L 26 500 3 605 June 5 €.k 2 107 5 ‘N2 & 4.8 12 157 15 148
20 201 22 426 29 503 May 1 6.2 7 63.0 & 87.9 10 8 2.9 15 1 17 186
2 28 ke 31 516 1 608 7 33.9 1 &3 6 80.8 12 16 70.9 17 138 20 250
25 27k 26 April 3 615 9 6.1 1 9.5 9 Bk 13 13 67.1 19 ) 2 o3
21 278 28 158 1, 521 5 626 10 138 13 261 13 B6.8 15 15 89.1 22 1k 24 217
29 284 Narch 2 5ot 8 M2 n 8.7 14 12k 16 B7.1 17 18 72.8 o4 1kg 27 166
31 301 1 hék 5 5hy 12 1h7 . 710 16 . 88.% 18 87.8 20 22 157 148 29 1h2
Feol 3 k0 7 555 17k 18 70.0 19 128 - 20 50.h 2 25 163 29 166 N 127
1 309 5 49 L 9 558 17 193 21 63.7 21 3 | 2% 27 1k 30 I
. L Roma Staon
June Tuly 3 August ‘Boptembe; Baptenber Getober Bovember Tovebar Tooember
1 986 20 8 ng 2 99.9 16 3 904 ei 80.8 1 128 15 1 167
2 71.8 21 9 128 105 17 4 128 2l 126 13 8.7 2 129 2h  1kE 12 159
3 8kl 22 10 136 3102 18 121 5 7186 25 115 1k 91.6 3 130 3 185 13 160
3 107 23 1 130 August 19 124 6 103 26 66.5 16 .98.8 5 136 26 il 1% 2
5 uy 24 12 128 1 955 20 116 17 o 27 65.1 17 108 6 125 27 o 15 1%
6 16 25 13 6.2 2 9.1 2l 185 8 8ia 28 ¥ 1B 19 8  M.E 28 153 16 138
g B4 26 S1s 95 3 95.6 22 123 9 0L 29 BLY 19 1k 9 sha 29 160 17 185
67.0 27 15 765 ok 23 128 0 ks 30 8ko 20 19 10 66.2 30 163 18 167
9 s 28 16 45.3 5 8.2 26 131 n 853 October 21 124 1 8.3 December 19 175
10 ¥6.2 29 17 757 6  90.9 25 13t 13 8. 1 89 22 124 2109 1 165 20 175
U 5.5 30 18 932 7 9.k 26 W 926 2 685 23 132 3 2 2 167 21 178
2 79.6 July 15 889 8 8a| 27 11 15 103 3 121 2k 131 1k 1k 3 126 22 177
1B %55 1 B0 104 9 9.0 28 6 8.8 K 13 25 15 12 b6 23 170
107 2 21 105 1 824 29 136 17 130 5 68.5 26 13 16 148 5 12k 24 172
15 109 3 22 1Lk 100 30 136 18 103 & 7 27 131 17 16 6 125 25 162
1% 18 & 23 114 12 102 31 135 13 bk 8 201 28 133 18 1k6 7 0k 26 7L
17 115 5 25 Bk.0 13 12 September 20 111 9 101 29 137 19 U 8 153 27 170
124 6 2  8h.0 1h 97.3 138 21 103 n 66.9 30 13k 21 147 g 168 28 1
19 131 7 277 B7.1| 15 95 2 138 22 108 n 7.3 | An 2 W7 10 166 29 176
30
L 51 168

P2 Warch gL oy Tune Tady Boptexber Soptamber | Sovember Toe
2 I & . 203 15 17h 21 1o 2k 134 21 121 26 Th.0 1 139 30 85.1 3 135 6 133
» 1 8 203 17 179 26 164 26 6.1 2% u9°. 30 102 3 153 October 5 135 8 133
5 18 11 209 20 181 28 175 o7 66,3 26 132 August k888 3 8 B9 0 185
T 158 15 202 22 181 30 172 31 81.g 28 135 2 1 6 90.9 6 112 11 76.6 13 - 166
9 179 17 199 27 174 Juns 30 16 L 862 9 674 7 108 13 13 16 160
n 175 19 188 April 3 2 9k.8 93.8 10 576 9 101 16 143 18 167
13 173 2 18 1 180 5 17k b %26 3 13 10 93.9 13 108 % 87.0 18 20 176
P Y 25 183 3 a7h 7 18k 7 S6.2 6 135 2 1wl 15 99.2 6 gh.2 20 kb 22 172
19 19 e6 182 5 162 9 157 7 Ros 10 1kk 16 108 6 108 13 22 160 25 169
197 27 178 7 168 0 35 5  55.h 12 1 0né 1B 1 2 18 24 148 7 13
28 195 5 177 i 179 1 5.5 13 924 20 12h4 20 105 25 137 26 143 29 177
30 19k 1175 1n 17 1 90.9 i go.3 25 130 20 106 28 136 30 62 31 167
¥el 8 13 (70 19 187 16 116 w755 26 133 25 130 30 Decemder
1 207 g 179 16 gh2 24 126 17 933 20 1) 28 132 27 8.1 K 2 168
b 183 2 176 13 705 | 2% 113 19 139 23 165 30 138 29" 721 1 132 4 18
Buenos Aires Station . 3 o e
T [ Ry Fams, Suly Ruguat Hugust Eaptamber Octobar Tovambor Tooembar
1. 103 13 1% 31 80,7 16 683.5] 2 10 1 1@ 21 27 27 1 9 ué 7 128 3 158
21 80.1 1 3kb Juns 18 13 133 2 108 30 132 28 113 1n 98.3 135 6 1o
733 pud 2 83 21 99.1 FUR Y] boo103 September 29 87.7 18 92.9 10 122 7 18
26 143 19 176 5k 935 25 13h 14 97.9 © 6 98.7 1 133 Ootober 20 101 12 62.1 8 8.7
28 14 21 T 113 25 15 87 9 892 3 13 1 670 22 108 15 8L.4 13 166
30 166 24 199 7 120 28 1k 15 8.8 n 2.1 5 126 2 T79.8 25 18 17 127 15 164
25 188 8 63.6 16 514 13 9. 6 B8.2 3 753 27 17 19 139 17 157
25 178 84 548 1 k2 17 83.0 16 105 8 ¥ 0.2 29 125 2 132 20
5 17 E 9 512 a 132 1 771 1B 12 2 5 108 Fovember 26 147 2 164
o7 B88.2| 10 5 135 28 58.8 20 104 6 3 2 m f-
1 amp 28 67.8 i1 7 129 30 8.3 235 19 7 ‘December 27 187
12 165 20 7.0 14 495 9 126 25 126 1147 20 16k
e . _ _ . North Floodwav Near Sebastian, Texas
Jemmary !!hﬂur{ March Al 16y Tune Tovamber "Docembar ” |
1% 360 5 32 4 270 13 322 22 289 26 328 10 251 8 22
30 309 2k 29% 27 2% May Juns Jwy 25 29 28 33k
| 7 306 | w0 390 1 1%
Lower Brownsville Station
Wareh April Auguat
19 172 23 11k 2 k2 & 159 20 99.0
20 176 30 1kl 3 U 7 176 21 110
Aprtl L ") 8 165- 22 109
22 13 12 5 156 9 165 .23 us
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RIO GRANDE SALT BURDEN

The| graphical aend tabular results below are based upon the chemical analyses shown on the preceding pages as well
as hpon similar data in previous Water Bulletins. For some tributaries the results are based upon curves showing
the| approximate reletionship between salt concentration and smount of streem flow. For other stations and stream
contributions the results are arrived at by secondary deductions.

oncentration
Tong/Acre Foot
Average
1943 1935 to Millions of Tons of Salts Per Year
1943
b = Y o o ® ®
8 .65 | SAN MARCIAL o = o = e =2 >
Urmeasured
.56 .70 CABALIO DAM ’
Umessured
.63 .76 | LEASBURG DAM —— s o
Urmeasured Eé‘ =
1.02 1.05 | EL PASD —— - & ©
Unmeasured g g [
2.%0 1.96 | FORT QUITMAN —— §
Urmeasured e E
2.29 1.82 | UPPER PRESIDIO — B & 2
.68 .55 RIO CONCHOS —~ =}
2 © 1942 2 m
Urmeasured | X [7)
1.03 .80 LOWER PRESIDIO — *ho® — © 19h2 2
81 3k ALAMITO CREEK T ) - E
L] Nl
O
1.82 .55 TERLINGUA CREEK ! g M ]
. g g [=
Urmeasursd ! & " ~
1.02 .77 | JOENSON RANCH N 2 =]
Urmeasured B o m
.88 71 | LaneTRY 3 £
5.48 k.20 PECOS RIVER o
] ° 941 ©
.58 .61 GOODENOUGE SPG. B )
. v 1941 ©
34 .30 TEVILS RIVER
o
Urmeasured 1o
1.33 1.1h DEL RIO 1941 o
R 56 SAN FELIPE CREER
1941 o
.60 .57 PINTO ’
1941 o
.50 37 RIO -SAN DIEGO ?
1941 0
.27 .25 RIO SAN RODRIGO s
1941 ©
Urmeasured ?
1.24 1.08 |EAGLE PASS 1941 o
54 .56 RIO ESCONDIDO
1941 o
. Urmeasured 7
1.19 1.01 LAREDO 1941 o
1.19 1.07 RIO SATADO )
941 e
Unmeagured ’
1.17 .99 /7| ZAPATA 19k 0
.92 .48 RIO ALAMO
1941
Urmeasured g
1.16 .97  |ROMA 1941 o
RIO SAN JUAN
Unmeasured
1.15 .90 RIO GRANTE CITY 1941 |e
Urmeasured
1.10 BUENOS ATRES

0°G
09
0L
08
0'6
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analyses were made under the "Rules of Laboratcry Procedure”

Rio Grande is a JoInt undertaking of the Texes State Health set out on a later page herewith. The "Most Probable Numbers"

Department, the Federal Depertment of Public Health of Mexi-
co, and the American and Mexican Sections. of this Commission.
Analyses of smmples were made 1in the El Paso Clty-County shown on e later page herewith.
Health Iaboratory, the laboratory of the Central Power and

(M.P.N.) of coliform orgeniems per 100 c.c. of
were obtained from the enalyses

ssmple water

by means of the M.P.N. table
Some anelyses were made for

Biological Oxygen Demand (B.0.D.) end for Dissclved Oxygen

Light Compeny water plant at Laredo,the Cameron County Health (D.0.). The results of all of these analyses for 1943 are
Unit Isboratory, and a mobile lshoratory of the State. All tebulated belew for each of the sampling points.

i} ) YSLETA_ZARAGOZA R o 1,000,000 -

LOWER BROWNSVILLE STATION | . JMESI rl.m -~ »000,000

a5 i N .

RIO GRANDE CITY STATIOR A 100,000 ©

-ROMA STATION- ] - -

BELOW LAREDO 10,000 =

~MERC] LAREDO WATEE ’ .

: o : T 1,000 &

EAGLE PASS STATION--- | R | DEL RIO SPATION .

J [ | B 1 | 1100 .

1 2 3 4 5 6 7 8 9 § 4 &

Mundreds Of Miles Above The Gulf Of Mexica 10 =

The profile above shows the average 1943 M.P.N. values Anelysis of the records published in these Water Bulle-

st sampling points along the Rio Grande except in the vicin-  tins since 1932 for Nuevo laredo,

ity of Presidio, Del Ria, and
ues were approximasted from the
no samples were taken st these

Dat D.0. '|B. 0. D] Coliform*
1;4; Percent '| Pacts Per| Organisms;
Saturation | Million | per 100 ¢. c.

8
‘Totals | 243.8 .7 810.2
Average 81.3 2.0 73-7
RIO GRANIE AT LEASBURG DAM

Sept.27 7,000
oct. | 90.6 | 4.8 | 2ko

1 620

18|  83.6 9ko

25 864 2.1 1,100
Nov. 1 230
8 620

23

22 210

29 230
Deo. 6 62
13 93
Totals 260.6 6.9 °| 13,528
Aversge 86.9 3.h 1,130

RIO GRAWIE AT MESTLIA DAM

oct. 18 3,600
1.8 1,100

Tov. 1 1,600
8 620

5 1,100

22 3,600

22 160

g 9,00
620

Dec. 6 140,000
,000

3 9,300

3 11,000

Totels 1740 1.8 210,100
8101 8 L 18,200

93
1,100
540

18,579
1,330

> Grester then.

since October, 1942 for
Eagle Pass vhere the 1943 val- laredo, and eince 1937 for El Paso show thet the monthly av-
sampling in 1942 and 194k as  erage coliform density in Rio Grande water at these pointa
points in 1943. correlates gquite well with surface wmshings of the tributary
watershed as indicated by rainfall or surface inflow to the

river.

Coliform
Organisms
perl00c. c.

D. 0.

Percent
Saturation

B. 0. D.
Parts Per
Million

Coliform
Organisms

PEYTON PACKING PLANT OUTFALL

Fov. 3| 0
0| 2.7
| o
Dec. 1| o
8 [

Bent. 5
1

Totals | 132.2
Average | 12.0

653
220
178
2,250

5,028.0
502.8

11,000,000

Bapt. L | 88.8 1.7 2,300
n| 8.3 2.5 6,200
18 60.3 1.4 330
25 8.5 1.0 3,600
Ock. 2 51.5 1.0 6,200
5| 59.b 2.1 230
16| 63.1 0.9 3,600
23| 62.8 1.8 3,600
30 70.0 1.7 3,600
Fav. 6| Sk 1.0 3,600
13| 77.8 1.9 3,600
20 | 69.0 2.2 1,100
27| 679 2.1 2,300
Dec. k| 67.1 0.5 2,300
Totals 940.9 21.8 43,160
Aversge | 67.2 1.6 3,080
RIO GRANTE AT IL PASO
Jan. 5| 69.6 160
12 59.5 620
1 0.7 360
26| T71.0 620
Fab. 2| 80.5 210
8| &.7 1,100
16| 69.0
23 764 20
Mar. 2 75.0 1,100
9l 79 Totals | 572.1 | 10.9 1,200
és ;’zi n,ggg Average 81.7 1.6 3,170
3 T70.0 1,100
Apr. 6| 727 0
13| 76.8 1,600
2| T7-6 2,100
27| 8.2 620
Mey L) 68.6 6,200
1| 8.0 2,300
18| 80.2 930
25| 79.6 360
Juns 1 87.5 3,600
8| 80.6 1,300 )
15 76.0 2,100 .
2 7.1 1,100 9. 60.k
25| 66.8 1,100 5. 69.5
Jay 6| 77.6 3,500 o1 57.0
13| 76.8 6,200 87. 73
20| 76.6 620 2k] 90 67.0
27| 77.8 3,600 27| 84 1,100 70.2
Avg. 3| 19 5,500 Dec. 1| 86 620 Thl
- 10| 85.0 1,600 4 86 2,300 67.5
17 75.4 6,200 8| 8. 2,300 70.6
2 ]{Eg ng Totala rz,aaz 7,620 FH
Ssept. k| 93.6 | ha fo | Ltveras| 8. 2,880 761
8 7.7 3.8 1,100 4.5
11| 90k 2.3 7,000 63.4
15( 868 1.8 620 66,9
18| B6.a 2.1 620 66.8
22 82.9 1.k 9o 70.4
25( .5 1.0 3,600 68.2
25 86.9 2. 1,600 69.5
oct. 2| 72.2 1.0 1,100 8.1
6| 9.4 2.3 1,600 5k.7
9 8.7 1.2 930 Th.6
16] 798 0.6 1,100 6.9
20 92.1 2.6 2,300 64.3
23 79.5 2,300 6.k
27| 95.0 1,300 53.%
30| 817 5,500 58.2
Nov. 3| 6.1 360 B
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o D. 0. . Coliform 0.0. |B.0.D.| Coliform | D.0. |B. 0.D. Coliform
Date | vercenr Organisms :’;:; Percent |Parts Per| Organisms Date | percont {Party Per | Organisms.
Saturation | Million | per100¢. ¢, Saturation | Million | per100c.c.1 | 193 |'Saturation| Million | per100c. c.
R10 AT YSLRTA-ZARAGOZA FRITGR LARKTO WATER
sept.21|  69.1 360,000 (Mar. 5 110
15 6.9 1,106,000 9 9.3
18 60.8 230,000 12 sk
22 60.0 2,400,000 16 62
25| 6.3 620, 19 oh
oct. 2|  69.B 1,100,000 23 180
3 79.5 620,000 25 120
776 230,000 26 230
16 66.5 360,000 30 110
20 82.4 360,000 Ap. 2 110
23 67.8 550,000 6 110
27 7.9 160,000 9 3,600
3| 67.0 1,100,000 13 1,100
Fov. 3 75.2 34,000 16 230
s 57-9 940,000 20 360
10 69.0 62,000 23 130
13 26.5 7,000,000 27
17 70.2 620,000 30 36
20 58.8 230,000 May 5k
24 80.7 62,000 7 230
30 56.4 3,800,000 11 160
Dec. & 49.1 550,000 1% 620
2 Zg.g 20,000 18 160
2 k 2,000 21 91
22| 601 620,000 > 3,600 Totals | 763.4 | 165 11,552,382
29| 761 210,000 28 1,600 Avorego| 954 1.9 31,900
Totals |3,935.3 |159.6 [110,688,000| | 350 MERCETES FU®
Aversge 63.5 6.6 1 160,000] 8 9:,‘00 Jan. 20 620
1 220 27 16
3 2 ¥eb. 3 2,200
1 360 9 5200
22 1,200 16 62
‘25 32 23 620
23 1 ar.
My e 20 9 1,600
[ 620 17 93
9 é »100 22 626
Totels | 503.9 | 19.6 | 1,059,000 3 38,000 Apre 5 0
16 3,600 1 2k0,000
Average | 84.0 3.3 151,000 2 ?‘200 ;g »
23 3,600 May 1,100
27 2:300 28 6,200
3.3 16,000 30 1,100 June 1 3,600
2.8 9,300 avg. 3 1,600 8 17,000
1.6 38,000 é 1,600 16 1,760
0.5 5200 10 360 23 360
2.3 9,300 13 180 ly 6 1,600
3.9 11,000 17 1,600 b 9,400
Totels | W72.b l ETN 8, 20 1,100 27 16,000
8.7 . 2k 21 Aug. b 5,400
Aversge | 787 2.4 15,000 b 2 n 37600
31 160 17 2,100
Sopt. 3 240,000 2 9,300
2,30 31 360
10 910 Sapt 9,h00
1k 1,100 14 36,000
17 3,800 21 6,200
21 360 zg 2,300
24 93 24 2,800
28 1,100 oct. 5 16,000
Oct. 1 6,200 12 16,000
2 3,400 12 %,200
2,300 2 21,000
12 6,200 Nov. 2 3,500
15 2,300 13,000
19 1:100 17 25,000
22 620 26 1,100
2 1,;20 30 3.600
29 0 Dec. 7 38,000
Wov. 2 2,1\10 17 6,200
5 4200
9 3,600
12 160
16 26
19 160 Totala 533,361
2 ;i Averege 12,500
30 21 :
Dec. 1 110 1OWER BROWESVL
7 230 Jen. 19 2,800
pt' 110 27 ’
17 20 Fob. 2 11,00
21 00
P % 16.8 15 7iimo
K 28 sL Avarage 96.5 1.9 21,000 23
K 31 110 > 240,000
B Totala JI 381,725.6 w2
8| 1248 | s 1,600 hvorego i 270
15 1010 | ks 6,200 0,000
25| 723 w6 140,000 FELOV_LARETD 1Zu’,uoo
25 797 5.3 160,000 Mar. 25 2,300 6,200
oet 98.5 | 4.0 36,000 Mey 70,000 3,600
20 9.2 1.8 6,200 11 2,300 1h0,000
27| 1027 3.3 6,200 18 11,000 3,400
Nov. 3 93.0 3.9 2,300 25 340 24,000
10 87.4 k.2 2,300 June 2 6,200 Bl
17 95.5 2.1 o 8 6,200 28,000
2k 98.k 3.6 16,000 15 6,200 11,000
Dec. 1 8h.7 3.7 9,400 22 11,000 9,400
8 83.0 11,000 29 3,600 9,400
16 3 1,100 July 6 3,600 36,000
22 86.6 1,600 23,000 23,000
29 81,2 1,100 27 12’538 16,000
Totala |b,542.3 | 5.k | 1,311,760 hug. 3 , 9,300
2 * ’ 10 62,000 00
Average 9.7 3.8 25,700 9 247000 hgm
24 23,000 100
LAREIO VATER PLANT 5 5,600 12:0
Jen. 1 23 Sept. )E 1:;000 260,000
5 9
8 213 21 2:600 7 160 12 3?1‘533
3 % oct. 3 oo S | w0 % %
3 - I 37400 Apr. 2 o2 | |28 2%
116 i iy 11,000 et 70,000 or ’ 20080
% e 2e) £ 200 23 110,000 9 240,000
2 3 How. 9 110 z 0,00 2% 160,000
Feb. 2 62 18, > 2L, 000 May 20 160 o et
5 36 2 w000 | | 25 B0 | | e, %7 A0
0 000 ) o
? 3 e, 7 70,000 8 > 240,000 B 200
% 4 o 12,000 5 28,000
b4 & * 2,30 Juty % xlog,ggg
3 % Total 687,150 13 16,000 | | Totals | 1,824,326
ar. o 22 Average 20,800 18 9,400 Averaae 43,00

> Greater than.
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Rules of Laboratory Procedure as Used on the Rio Grande Water Sampling Program

To estimate the approximate demsity of coliform organisms
in the water of the Ric Grande and ite tributaries the
leboratory procedures to be followsd are those indicated

in the eignth editlon of
instion of water and sewage,

“Standard Methods" for the exem-

Public Health Association end the American Weter Works
Asscciatien.

Experionce for two years mlong the 1,400 mila Rio Grande

from El Paso to Brownsville showa that

of

strict uniformity
lsboratory procedure 1s sesential if the resulte ob-

taiped in the several cooperating laboratories ere to be

fully comparable with each other.

To obtain this unifer-

mity the fellowing steps should be adhered to:

1. - Each vater eample is first tested 1in eixteen Durham
test tubes of mutrient lactose broth end ell  (but
only) euch teat tubes as show positive results are
subsequently to be tested by meems of brilliant green
bile broth.

2. - The sixteen Durhem test tubes of lactose broth to be
used for the first test should be prepered in mccord
ence with "Standard Msthods" for the presumptive test
and then divided into four groupe of four tubse per
aroup.

3. - The sams amount of smmple water 1is to he edded to
each of the tubea of & group, but to esch group there
15 to be added only one tenth as much semple water as
to the preceding grovp. Thus it 1a seen thet the
emounts of sample weter 1in the various groups will
form a temfold series of allguots & shown In the
firat column of the following table.

4. - For purposes of record each aliquot group of tubes i3
to be desiguated by the amount of semple vater comt-
ained in each tube of the group. {See the report form
atteched hereta.)

5. - The method of preparing eample water for inoculation
into lactoes broth tubes 1a shown in the following
‘table:

Apount of fmount of
sample water Inoculum
in each tube{ How to prepars the Inoculum to be

Group sdded to
deaignation each tube
[of & group)
Add divectly from the
10 c.c. aswple watsr uaing
a 10 ¢.c. pipatts 10 s.c.
Add directly from the
1 c.c. sample water using
a le.c. pipette 1c.c.
7dd directly from the
le.e. semple water wsing
a .1 c.c. pipstte 1 c.c.
1 c.c. semple water

.01 c.c. |plus 99 c.c. dilutton
water = 1/100 dilution Tee | 1 c.c.J
1 c.c. sample water

.001 ¢.c. |plus 99 c.c. ailution
vater = /100 dtlution Use .1 c.c.
1 ¢.c. of 1/100 d1lution
plus 99 ¢.¢. dilution
vater = 1/10,000 dtlution Use | 1 c.c.
1 c.e. af 1/100 dilution

.0000) ¢.c.|plus 99 c.¢. dilution
water = ]{ 0,000 dilution Use .1 c.e.

publiehed by the Americen:

1

e

1.

=

The amount of laotosé broth in each tube 1s to be not less than twice as much es
the inoculum to be added hereto.

To make the teat in lactoas broth procesd as follows:

Shake the sample of water vigerously for 25 times. Ry means of sterile pipsttss
inoculete L groups of lactose 'hz'oth tubes usmg the nethad described in pare.
graph 5 above and exorcising al the
pipettes, the sempls, or the lnabcsh roth tubes. In chooeing ‘the proper series
of aliguot groups of lactose broth tubes, the technicisn can be guided only by
past experience, but he should endemvor to choose such msmbers of the series as
will show fermentation in all b tubes of the group at one end of the series and
no fermentation in all 4 tubes at the other end of the serles.

After completing the inoculation of the 16 tubsa they should be incubated st 37°
C. for mot more then 48 hours and then discarded.

Examtue the tubes pariodically and record ({ou the report form attached hereto)
the mmber of tubea in each aliquot group which showed gas formation within the
firat 24 hours of inoubstion and mlap record the totel number which showed gas
within the entire 48 hour pariod of incubatian.

ALl tubes which showed gas and were reported under peragraph O are to be tested
for confirmatory results and the report of the confirmatory test 1s to be made
under the same aliquot group deslgmation as in paragraph 5.

. After gently rotating (genbly mixing) each tube which showed gas s reported in

paregraph 9, transfer & loopful (5 m.m. loop) of the lactose broth therefrom to
& Durhsm tube containing 10 0.c. of brilliant green bile 2%, being careful to
flame the loop for each trenafer. Incubate these bile tubes 2 houre at 37° C.
Report the number of tubes in each aliquot group that show eny gas.’

During the incubation the lactose broth tubes should be fnspected for gas form-
ation during the morning vorking hours end during the aftermoon working howrs of
ench day end tho tranefars from the lectose broth tubss to the green bile tubes
mentioned in the proceding paragraph ahould be made es soon as possidle after
gas formation is observed in the lactose broth.

The time of collecting the eemple and the time of beginning the first test
should be recorded on the report form and if the time interval between these two
recordsd times 18 to be more than 51X hours the sample should not be teated, but
a note to this effect should be made on the report form.

At least twice sech month the reports_ehould be transmitted to the Office of-
the International Boundery Commtasion, 627 First Netlonal Bank Bullding, 51 Paeo
Texss, where the most probsble number of coliform organiems per 100 G.c. of
sample water will be celculetod from tables propared for this purpose in mocorde
ance with the Hoskins method.

REPORT FORM COLIFORM mnm TRIT

Remarks and Signature of Collector:

RIO GRAKDE SANITARY SURVEY VATER SAMPLE [ED
. Teat began 94, pam.
1quot Group | Lactose Eroth | B.G. Bile
Source: Rlo Grande Deatgnation | 2% hrs. |48 hra.| 24 hours
Point of
Collection: 10 c.0.
o y
When Collected
Tte Hour | -2 e-c.
AMr | Water
[

L0001 ¢.c.

.00001 ¢.c.

Remarka from Laboratory and Signeture:

Director:

B.0.D.

D.D.m. p.p.m.

TABLE OF MOST PROBABLE NUMBERS (M. P.N.)

The following table was computed by the Hoskins Method*
correct to the closest second significant figure.

and is intended to be
It is for use with analyses using

4 tubes in each of 4 dilutions in geometric series, viz: 1 ¢.c., 0.1 c.c., 0.01 c.c.

and 0.001 c.c.
or 100 times as great as these,
or 100, respectively.

If the dilutions used in the analysis are 10 times as great as these
then multiply the M.P.N. values
If the dilutions are one-tenth es great as these, then divide

in the teble by 10

the values in the table by 10, etc., etc.

* See Public Health Reports

Revised 1940

- Reprint No. 1621.
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TABLE OF MOST PROBABLE NUMBERS (M. P.N.)
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RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHED
INCHES—1943

The rainfall records shown below have not been published elsewhere. The source of
each record, and type of raln gage used, are shown below.

I.atitude , longitude and elevation of each rainfall statlon will be found either in
the index to rainfall stations in Water Bulletin No.1l0, or on page 71l of Water Bulletin
No. 11, or with the station record in Water Bulletins published subsequent to No. 11.

= G R e s e [ s s w5 [ w [= s[5 [ ]

American Dam Near El Paso

Recording Gege b T}
Jamuary B 0 2] 24 3
Fahruary o »20
k.02 .06 By
Apred ] 38
my o ‘20
June 02 -16| ol 27| 08| .37| -5 28
July oL 03| 10| 02| 16 2L
A Ok “62| .08 09| .02 - 39 07| 1. 53
September| 15 ox| .72 .33 06| 1.27 32
October 01| .01 53
Novambar 03| 33| .08 i 35
Desber .34 3] Ced | G
Total 1943 | 5.18
Pariod Averags 1938-1943 8.02°
" Fort Bliss, Tex
BStandard 8 inoh Rais ° tes s Record by U. 8. Army
Jomary | ST1 NG e ) T T T[F 16 B
Fedruary
h T or| T .01 01 T -08
Aprdl o
May T .0 a T .05
June 03| T T T B 61 1.95
July .02 .0k 02) 09 w02 .01 T .85
it 05 270 T T T T T 32
September| ol T 1 05/ 1.1 1y T T 1.65
ostober | T L3 T T
B 91
Dacemher 6] T T -0l .0 B
Total xsh} 6.75
# Pertod Normel 2820.19% 8.85
Recariing Cagn. feland Station Rocord by U, 8. Sectiom LB.C.
January 06 .07 .01 .02 18 W37
Fanraery o 25
March ) 05 “03 .08 .36
April [ 27
Wy 12 . T | .03 15 43
June A8 .03 . .05 .16 P.ob .74 &2
July 06 | .06 27 20| .08 w01 .03 06 1.25 69
August. o) 17 03 0L 25 1.20
Saptember| v |.a6(.90| 38| T | T | 18| 1
Octovar 01 .01 .80
Vot 05 -51 M
Doceubar o 02| .54 & 56
Total 1943 6.67
Tortcd Average 1939.1543 7.3
Fabe - di Bridge,
‘abene - Guadalupe Bridge, Texaa Bocord by B.5. Section L. B. C.
.ok 0505 r 1k 35
[ -3
.03 .63 55
o o
03 .ok .07 B
21 T 3| 55| 89 T
21 09 o7 21 T 19 ke
a7 o1 .8 T 32| 2.08
T |.1] 80| A5 T ) .03} .69 2.06 2.12
- o 107
T | .2 A
09 o7 L-hi 03 L ;‘u’
Total 1943 | 5.30
# Toriod Average 1540-10L3 el.
Fi
Stepdard § Inch rain_gage abens, Texas Recard by Sol) Ssrvice
January W13 03 .16 .39
Povruary o 36
Warch 10 210 Lo
April 51
y 0 o
June .21 T L1355 B89 1.08
July ; 318 218
Auguat, 20 o1 .01 o3| .02 .02 .29 1.96
Septamber| .01 w02 114 117 2.38
Octobar R o 1.10
Yoveabsr Lo5| 05| a2 2 pe
Decewher 10 61| . L | 03 n e
Total 1943 | 6,72
# Period Average 1040.1943 11,64
C Line Stati
Rocardisg Gage unty fine on Record by U.8. Sectien I.B.C.
or| .08 .02 01 —‘ 03 15 51
e -26
oo o4 06 Ay
o 48
T 35 35 23
12 02 01 35
.05 06§ .21 3] .06 T £ 127
06 28 3k 1.96
O | JTh| .55 31 1.6k 1.29
10 t.10 75
031 .08 11 w6
12 0 158 ‘o8 9 5%
Totel 1943 | b5k
Pariod Average 1938-19k; 8:68

# Sme nontha misalag. 2 Rstimated by I.B.C.
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INCHES—1843
‘mnm 1| 5‘k sls 7]8 9 mlu xz‘ninllslw‘xv':ﬂjxslan exlzz 23 m‘zslzslzq galzg PREY Mﬂ’f"‘l“’
Sanderd 8 tnoh Retn Gago Fort Hancock Bridge, Texae Becord Yy B.8. Sestian f. B. C.
Josuary .30 5
Pobruary ®
#arch | °
Aprl N o
Yoy . °
June 05 17 .01 .03[1.56| .04 1.86
July 05 T .o 08 .10| .04 56| 0k .89
August - T .60 85
September 2| .o5| 86| 50 .25 1.68
Ootober 10 .10
Novembar 2| o] 52
Decanber 18 03| .56] w08 .0 88
Total 1943 7.08
3 # Poriod Averags 19%0-1043
Raczrding Gege Madden Arroyo Highway (U. S. 80) Bridge, Texas cord by U.8. Section I. B. G.
Janvary .03 B .20
Fel .06
rch .08 Lok
Aprdl ° 1.3%
May BEAR] o | 05 o 38
June .57 .04 0% 05 .65 .25 1.60 50
Ty 28 ) 8| .05 Ey 76
August. 10| 09| .02 21 2.20
Septamber| 02| 08| .06 | .30 | .50 25 1.21 2.03
October 28 .28 1.25
Fovember ar7| .06 ar ko 30
December 216 58] Ol 78 9L
Total 1943 5.99
# Poriod Average 19411943 10.37
West Sroall, Texas Rooond by ¥. L. Nwsll
o e
ob 21 .20 72
26| .26
39] & »
1] .6 08
=l 9| .67
25 o
20
Total 1943
# Porod Average 1940-1943
Guayuco Arroyo Highway (U. S, 80) Bridge, Texas Becord by U. 5. Saotdon I. B. C:
o7 .31 -02! 02
10 56
16 02 .02 05| .8
09 .08 .05 12 08 09
12 15| .20 25
01| 30| 50 .05
38 |5
1.8l
a |
al 1943
) # Poriod Avernge 120L0-1943
Fort Quitman Station . Record by U
Janvary 05] 05 12 vy o1
FPeobruary
Mrch . 0l
April
.ok uaf .03
Juns 24 .08 .28 05| 08| .02 o)
July 03 02 06 .02 01 0z 03 L0 .0b 01}
A 18 T 10 o) .05 T 33
Septeaber| .08 o1| .30| .ol 23|
october. 4o
Foveuor . o3| 21| 3| o
Docwuper b 02| .63 o1 e M
Total 1943
# Partod Average 1937-1543
Standard 8 inch Tein Neely Ranch, Texas Rocond
Jomuary T o2
Fobruary T 33 .02 T
March £ 02|
April
Yoy .60
June 08 <21 97
July .26 .30 92| .02 07| 27| .05
Avgust, .05 .08 01| .02 Ly T
September| 1.13| 68|
Detobor 32|
10, 20 05
Decamber 17| .55 72 76
g Total 1953 | 7.23 -
7 # Period Aversge 1941.19%3 11.37
Standard B inch rain gage Ryan Ranch Record by Soil Conservation Service
Jomumry 12 2 03 T o 25
February o <0k
March 02 T .02 .03
April 03 03 37
Yy .0 o7 57 06| 12 7 1.58
Juma 07 1o .08 £ 60! -25 06 2.15 1.k
Iy a1 .08 30 99| 30 95 | .25 a3 T 3.09 2.75
Augnat, 27 27 2.81
September( .14 | .1k 06 1.72 2.06 2.95
Ooteder | .15 3 15 1.50
TNoverber 53 T 60| 45 1.36 61
December T | .30 07] .72 .15 1.2h .68
Total 19432148 I
_f Period Averags 1941.1943 15.05
Standard & 1nch rain game Oscar Medley Ranch Record by Boil Servica
Jazuary 28 ) 28 Y
Fehruary ] o
March o o
April o o
46| 33 79 1.58
Juze 1.79 1.8§ 12 52 1.36 65 2.26| .36 9.42 I.9%
July
August °
September|
Detobar o 1.2
Fovanber
Tecauber
# Bertod Avorage 15411943 J

# Some mouths missing.
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P Yorwel
mln luxkxsxsnJblsmmzzzpekeszézleezapnmA“"

onth 12,2 "|516L‘ﬂ9

Hocord. George Jones (Kelly Ranch) [
January P
Fabruary ).
Mareh
April
Wy 98 12
June .12 84| .05| .21 80| 47| a4 31 06 1.32] .03| 05| .03
July EYED 03 o8 .68 38 28
1t
Septanbar
Gctobar
Wovenber
December
# Period Average 19k1-1943 J
Standard 6 nob rain gage Lawhon, Woodward & Thompson Record By 801l Canservatlon Sarvics
Jamary 15 35
Pebruary o
Maroh 5k -5l 27
April i o ok
=10 1.22| .18 1.50 1.10
June 225 08 o7 Bl k) 3.02 1.51
auly a7las | .08 22 E3 a7 2.29 2.89
August A7) .07 18 “ 3.75
September(),16| .25 2.4 3.85 2,46
October o .99
November 33| .50 8 B3
Decamber .50 L 50| .26 L L . 1.26 93]
Total 1943 [13.88
# Foriod svarago 1941-2943 w71
cords R. L. Stevenson Ranch . Sorvtce.
Jomuary e £ 1,
Fevruary A
March 37| .0 E5Y a7
Ape1l " o8] 8 7h
May o 08| .27 20| .28 7 1.38
Jin a7 08| . 1 Y . ‘o .35 2.1 2.3
July 3] 32 ‘o3| 2! 28] .50 .08/ . 51 3.15 3.02
8 A7 .15} 30, 05 05 .97 2.39
Septanter| 5 2.95 336
Oetaber 18 .18 2.1
Hiovanber 10| u5 30
December 1200
# Period Averago 1941.1943 17.03
Standard 8 fnch retn gage Watts Rench Rocord by So11 Sorvice
January <50) § _s‘ 3
Pohruary o By
March . 63 .63 iz
o -8
o7 23| a5 60| .16 1.26 .02
i 5 .10 ‘o 367 20
20 2| 6 25 2.79] a7
.29( .08 8 | .of 22| 03 03 73 %9
12| 3.25 3.63 .ok
.ob| .05 58
35| .65 1.00 5k
28| .60 -85 .60| 2.33 0
Total 1943 | 16.75
# Pertod Average 1942-1943 19.50.
Standard 8 inch vatn gsgs Marfa, Texas cord by Avmy At Foreo
B] 2 ) [ o1 87 1
. . T T
o7 T o7
03, T 0l
T [ .ouf112 22| T 1.50
T 01 T HERIEIE:D 60| T | L6 ok 7| .53 2.09
25) ) 2.65) .29 b 37 FHE] r 17) .58
T 01| T | T o4 .26
05 T | .04 .70[2.07] .09] 07| T .16 2.80
k T .70
09| 30| 7| 2k 1
10 .08] 05| T 2| b 21 7|28 | .72
*;  longitnde 103° 52¢ ; Flevation 4,950 Fest. Total 1943 |15.02
W. M. Allison Ranch ccor comvice.
5.25 3.25
o
-30) .65 1.9
2.0 .86 2.26
lat 30°  Long. 104° 18'  Klevation
Stendsra 8 inch raln g D. O. Atkinson Ranck Rocerd by fioil Conservation Sarvice
July 1.36 1.26] .67 R
Avgust 19 09 50| .8
Septembor| o
October 3
Toveuder 1 33 a1 1.0
December Mo, 57
lat. 29"  58¢ long. 104° 18+ Zlovatian 4,630 Feet. ) |
Bloys Camp
Standard 8 1inc Record by So1il Copaarvation Servica
Janvary 25 25
Fobruary 0
March o
april o
oy a2 06| 8 230 15 2.04
June W15 23 .30/ .33[ .17 .58 .17 .61 21| .11 Lak| .82 5.82
July .35 £ 1.26 0| 26 2.66
foiod 33 s 33| 23 1.64
Soptemb 37 562 | a7 3.
Datobaer o
Novembar 06 33| 05| .30 T4
Destmber 45 -5 33 113
Total 1943 | 16.72
# Pariod Average 19%1-1943
stendard 8 tnch ratn . Townsend Ranch Bocord by Gotl Conservation Barvice
January .- E 68
February 55 » 6
Yerch ° .29
Apedl 2 1 62
My 31 30 61| 1.7
June . 35 L A7 .ol
1.60| "+20 1.62 .32 . | -17 3 .78 3.64
Adguat £ 18 2 Y 2| 295
Septembor| a8 12| .89 2 262 323
Qatotar - o 7
o 50l g0 140 51
Deceaner 3 I, & g | o] 125
Totel 1943 [13.79

9!
# Perlod Averege 1941-19h3 17.62

# Sau menthy mieaing.



sn' WATER BULLETIN NUMBER 18—INTERNATIONAL BOUNDARY COMMISSION

RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHED '
INCHES—1543

woer |1 )2 |3 ké 7 (8|9 |w0(n|2|s|w|w|6y|s | 21]22\25'2). 25 26 |27 | 28 [ﬂhuﬂ"ﬁ"“”

Standard 8 inch rain gags H. B. Holmea

Seruary T

Rooord by Boil Canservation Garvica

July 24 34 a9 3.33 06| 12
Auguot 16| .06 a8
Septamber|1.02| a3 1.94| .05 .06

October .
November 1.23
Decembar 0| 26

. # Poriod Average 19%1-1943
Ker;
January 26
FPobruary
March
Apr1l
oy .20
Juns 52

‘Mitchell Ranch Dececd by fot

=
8
%

v

r
51, 50

- Dacamber b 25| .20,

1ﬂ 3.
| 57 '” L 1R

Total 1945 | 10.60
# Pertod Average 19411943
Standard 8 inch rain gage Walker Place Recqrd, try Sot: Service

Jemary

Pebruary o

March o °
April 0 1o
My - ‘ 20 .61 81

June

Auguat. 185
September N 2.15| 10| 2.25 1.80
Gotobar 0 k2
Yow 84 8% Az
Docember 59 84| ue 188 b

# Pariad Average 1942-1943

Turney Fletcher Ranch Record by Soi) Conservetion Service

05| 252,20 .15 1.65

a5 ko 35
.10 .10

1
TT 1 ‘r 30] 1.30
22| 15 50
28| .10 3 g2 62| Lo a2
10 o8 ‘12 15 1| .05
03| .07| -ko| .22 35 1.02" .05 . 21| .20] 17| 10 05| 05
A2 10/ 1.15| .20 05 .80 03 87 .21
20| .72 .05 1.00 .36, 30[122| .08
1.28( a4 .12) 3¢ -33| 30 p.sk|
.08
20 .63
0% ol
16
12 .10
os| 20 50 .09 1L
09 a1 .o 10 68| .1k
21 6| .25 50| 23| 35| .29( 22| 20 13| a1 .03
12 05 % a2 h a2
29| .24 13
32
218 08| .40 03
Total 1542 | 8.66 J
17| .20 ) .63
o -0k
09| .20 23 35
0 08
0| .51 11| a3( .7 1.23 1.56
. 391 +20| 58 68’ 30| 2.72 1.57
. X 252 235
N 05| 05 5 ) | 05| B 2.7
Sept. v L) | T 1.06(1.00| 22| 20| T 2.78 2.38
oct.” * [ a7 a7 2.02
Rov. .05 .05, 20| .30 o) 1.00 Ay
Dec. * 31 20| a7 05 7| T 72| T a 1.45 85
Latituds 30° 10' ; Longitude 104° 12¢ ; Rlsvation 4,850 Feet. Poriod & T‘;;,;“ojg;g 1349 85
Stonderd 8 inch rain gogs H. T, Fletcher Ranch Rocord by So1l Conservation Service
Jarmary 1] 93] 03 207 107
Fodruary | - . o -06
Maxch Lok 25 29 31
Apra) o -9
K 4o 34| 07| Lot| 205 | 1
June 6 .08 L0939 197 | 157
Tuly .55( .95/ .3k 08| 15 3| 2.38 2.81
August | T 31 T T T( T 5L 3.81
Septanber, .20 g .03 .é0|1.65| 20| .15 2.75.0 2.3
Dctober [ 1.64
Novenber o 50
Docembex 1 e 37
' Total 1943 | 9.62
# Portod Average 19391943 16.43
Stendard 8 insh ratn MeFarland Ranch Zas 21 Lon Service
Jarmary
Fedrary L o [
March W% .23 w27 Jn
April [ 2.05
T 73 hoa 2B 23
1.00) 1.00 .3 30 2.67 2,85
Aogust. o 3008
Saptamber| p-59 3.59 3.60
otover [ 1ok
Novenber ki 7 38
Deaamber 270 .63 50| 3.8 1.

# Partod Average 15412943

# Smo months mlasing.
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RAINFALL ON UNITED STATES SIDE OF RIO GRANDE WATERSHED

INCHES—1943
woth (1|23 )65 6l'r—[a‘9‘10’11'12}1}‘1&[15|16t17|m|19‘zo 21 zala zules 26'27'28 ep[;o'ni-mm":"‘"
Stendard § _irch rein gage O. M. Bunton Ranch Rocard by o1l Conservatian Service
12) 55 . 03] .70 35
) 06
.25 -25 36
o X
05| .50 .23 06 B84 116
.66 | .13) .56 19| 16
12| o9 22 7] 29 2.07 2.1
05| A2 34|59 331
31 l2.60 291 237
08| " o .08 147
. 25| 22 97 ke
=37 A 81 1.62] 1.7
Total 1943 | 12.35
# Partod Average 29h1.1943 15.85
ral F. C. Mellard Ranch [ Recard by Soil Service
20| .uo .50
Poriod Averego 19h1-1943
retn gag Rideout Ranch Record by Soil Comservatiton Service
r y St
.21 .65 57| -08|
1.25 ol o=y my 1.25 .50l
# Pertod Average 1941.1943]
Stangerd 8 inch rain gage A.L. Baugh Rench N - Rocard by Sot Sorviea
January 25 25
Felruary o
March 60 60
Al o
May i |55 95
June ) 25 1.08 2.76 4o 4.2k
July 10 us 80| 300 .10 2.07
August o
September, 3.25 3.25
Oatober o
THovember 85
Decamber 45 30 -85
Totel 1043 [12.66
Jet. 29 51' Tong. 104° 03' Elevatlen 3,820 Peot # Pariod Average 19k2-1043

Cartledge Ranch
Stendard 8 tzcy rat -

Rocord by So3l Conservation Service
50

Jenvery
Fobruary 0
Merch 22| 61 AP
:Z;” 30 e £z 1.3
. 65
June 51 sl L
23] 23 173 ) 31 334
Auguet. o
Saptepher| 03
%y «
Havamner 2 ol w
December 1 | E— T
Iatitude 29° 50° Longitude 104° 00’ Elevatlen 3,740 Fost. £ Poriod Aversge 1942-19k3
Stondard 8 1neh ratn mese : La Mota Ranch Rocord by 10,
43|
2751 .10 T
03 1] 32| 35
| L 1 a8 a8 J
Longitude 103° 59'; Elavation 3,750 Feet.
R. D. Harper Ranch Bocord by Sofl Conssrvation Service
2] ' ’ 12
o 05
A5 b5 22
o 1.30
o B .80 2.61
| .80 |22 80| 1.0
53.30
. a 5.78
25 3.25 2.3
o 1.8
o7 el 38
.50 1.95 1.11
# Poriod Averags 1942-1943 18.93
S. 5. (Ted) Harper Ranch —
— S B e B
45
R -50 a8
‘ 5| 0| 32 5o
Ed 46 18| 19
p50
H 57 a5

# Porion Avarege 19%1-19k3

# Sowe wonthe missing.
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LD e [ R b e

g _McCracken Ranch

anananDoo)

Fecord. hl Service
¢ 2 2h
Pt
Lok | .25 N
19 76
27| a7 34 1.68
. .13 70 1h5
£} 3d .86 K2 2.33
a2 10 205
2.89 . 2.58
2.
1 A8 2
51 35| .05 J | .88
Total 1943
Poriod Avevage 1941.1943 14.96
Stonterd & 1 gae X H. M. Greenwood (Cienega Ranch) Rocord by Soil Sorvice
Janvary o R b0 20
Fob o .13
o .2
© 0 116
20{ 30 6o a1 1.21 2.5
19 -66 B 1.26 2.22
32 32 | ke 25 0 25| .07 3.46 2.58
26 26 1.89
16 2.73( k2| 37 3.68 3.8
o l.g
55 41] 10 . ) e | 1l
tal 1953 (12.93
¥ Parfod Aversge lslu 1942 18,14
card Rawls Ranch Record hy Snil Comsarvation Sarvice
Jamary 18]
February .
Hreh
Aprid
(4 1.18 1S
Juns
July
Auguet
Septamber,
Octaber
Yoveaber
December |
# Pertod Averags 1941-1943 j
tnoh Tatn gage Tom Rawls Ranch Fecord by St} Conservation Service
o
T 1T [ s
o 0
o
1.20 bk .20/ 10 1.94
a3 .2b| .21 8
14 50 28 1.16 3.9%
o
5 1.60| 60| .15 67 3.7
1n ] 53
.25] . 15 J _ Sk
Loma Vista
toch ratn B A Borvice
30| 430 25
° o
30 .30 .23
20[ . X 1.
05| 14| o | .10 .27 10| .09 117 2.09
17| 23] 2 66/ 25! 1.62 1.63
ugust 25 .25 1.56
September| .80} ,50(1.00 2.0 3.21
October o 1.6
Rovember .25 .28 .47 !
Dacembor 35 34 7 86
i9k3
# Portod Average 19101-19'45
Crosson Ranch
Standard 8 inch rai) - - Rocord 3y 8011 Con
Jmary Edd ] R
February 0 .28
Yoxch 10 .20 19
A .69 “ .69 52
6| .39 17| 1
June 115 20 118 i35 yo| 2028
July 8| 52 ) 12| .39 92 2.32 2.76
05 o) 01|05 L E S
Soptanber| (2,18 68 -Bo .52 1133 781 a2
Octobar | 35 ko) .36 11 90
November +51) 1.56 72
Docember B -2 5% 1.63 68
Total 1943 | 22.14
L Period Formal 1953-1943 15.39
Standard B igch el C. F. Thomaa Ranch Revord by Soil Consorvation Service
Jamary j 13 22 ] 35
Fabruary
Harch 0
April o
Vay 29 .60 A5 a1 1.5
Jume 22 .58/
Pﬂ: 58 . .28 1.2 38 ) L 59 3.59
Auguot
Septamder|  [1.70 M 1.0 k0%
Oataber °
Ko
Dacambar
Lat. 30° Ol long. 103° 57'  Elevationm 4,640 Feet # Period Aversge 1942-1943
Earnest Jones Ranch Bacord by Sotl Conservation Sarvice
.22 3% 217
Q °
2 . .21 .10
.09 . -0
33| 67 .25 .10 1.4
20| 52| .53 8|33 3 2.65
1,01 32 a1 s 2.13
B K
05| o7 3 2.70
20 35| 3| 28 1.26
.y Ak 31 1.04

Total 1943 [12.33
943
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Tormal or
ulﬂur‘\nlﬁ 16|17 |18 |19 |20 |20 |22 |23 |24 (25 |26 (27 |28 (29 |30 (3} mx

Johnson Ranch, Texas

[]e]o]

Record
“ob
12| 85
# Pirtod averagn 1933-1543 8.85
Steve Stumberg Ranch Seoora 5y Sot. Sormtos
'_“’—‘_’T 28
)
| 33 33
! o
33 | AL (L 2.30) .10 3.19
10{ .07 1 60 .10 20 107
! o
| o
Soptezhor| L5611.37) .08 B | 30| .95 [1.22| 38| .05 5.6
Cotaber )
Navember 08 a2 85
December Ol 20| b9 o7 95
Tat. 30 11t Iomg. 102° 53' Elevetion 4,300 Feay
Stenderd B tnch ratn gese Sanderson, Toxas Rocord by U.B. Weathar Buresu
Janvary 20 57 22 T ™ )
Fobruary . o €0
March o .08 21
April | | 7 A7 1.20
My 20| .38 07 65| .85 .25 10 1.40] 3.90! 3.55
June |1 0 1.4
quly 50 I 05| 90 i o7 1.5?’ 1.20
August. o 1.57
Sopteaber, 15| .32 ) 152 76) .22 371 1.8
Octobar Bty a1
Tovenbar 90| 97 187 1.5
Docembor 1k3( 65 29| 25| 03| . 1.8 -39
g Total 1903 | 14.03
# Poriod Avarage 1939-1943 5.2k
R. K. Merrill Ranch
Rocording Gage : Record by So11 Conservation Ssrvice
Jamary 3 51 I 1
February o
aron 05| .ok | 08| .03, .21 &5
April K .ok [ .05 23 1.10
Vay ] 2| .03 @ E 5] 07 13| 80| .10 13 239
Jure . 1.27 20| 1) 31 .20 . 09 75 .58/ 50 a1 147 3.02
July 20 20| .05 20 ot .93 . 2.03 2.77
Augast i h38
Soptomber| 30
Ootober 355
liovember 16
| Decamdor ! t 5k
# Portod Avorage 19h0-1543 ‘ 22.75
Standard 8 tneh raln e J. 0. Kingston Ranch : Record by Sotl forvice
Jemuary T y i
Fobruary
March |
il l
ey 09 02} .03 02| 30| 02 o5 .07 -13| .8o| .10 1.3 1.29
June | L | 25 85 s ElR lim| |30 253
July Pl .6o{ .50 | -20( .90 .20 [1.70 h.50 1.97
August 1 o 1o
‘Soptambar| 1| 35 20| 20 55 141 313
october .10 10 188
Vovesbar o ko 20
Docember 1.20 | .20 10 8¢
o ape ; b s Total 1943
Lstitude 30° 52' ; Longitude 103° 49' ; Elevation 3,700 Fest. 4 Poriod Average 19411943 [
Stendard 8 tnch ral Balmorhea, Texas Record by So11 v Servsce
12 5 17 &5
o 52
30
8 ] 18 a
T | .78 .03 125 2.69
.03, .07 29 2h 6 2.08
o ok 70( 26| 30| T | .28 T8 92
3.k
1.58
2
12
&
# Pariod Average 1939-1943 16.99
W. E. Moore Ranch, Texas Rosord 1y il —
08 03 ' a1 5l
6
.68
06
01 ol
08| 28
# Period Averags 1939-1943
Reid Bros. Ranch Recard by Sot) Conservation Service
22 52 2%
o 16
68
2,01
12
2.00| .1x[3.00| .50 28 20 5.09 2.6
1.81
5.6
3.3
235
| i L :
4 129

# Parlod Average 1941-1943 23.08

# Bons wonths mivsing.
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INCHES—1843
— FIQTB I., 5]5 7|89 w|n xaln wise 11Im 19]20 2|2 |2 ah‘sjzs(n—lmhslnp‘w‘“‘“m;
Stone Ranch
Btandard 8 {noh ratn gage - oot by 0ot Sorvice
. 20 <05 T .25 18
o | .08
|
30| ") 90| 25 1.85 1.48
# Period Aversge 1941-1943
Pecos River Station Recard ty U. 8. Secvion I. B. C.
R —— -
= i o o1 kY
2 8
T | .86! 2 T
T ™ g 0 .o0k| .83
T T
11 Ol ob -30
a7 .38 95
Ootober ob .08
o = 01 T 213 1.08 03
Deoamber 10e| m| 7| | .08 .kl T +8; <03
Total 1943
# Pertod Average 1938-1943
Comatock, Texas ’
ineh ritn gass i Recard by
38
WAL .60
08 25
1.90 32 43 (148
.24 a6 a1 a3 15
ok
V) o .6 “oh
.98 Loa 14| .55 . .33 .60
Totel 1943
# Pariod Aversge 1935-1943
Standard 8 inch rein gage J. F. Runge Ranch Record by Soid Conservation Sarvice
den. agh[ [
Fel "
"
51 <29|- .54 1.10
50| .10 .50 +15
1.00[1.30 1.0 80 <60
50, 20| 3.15 235 -15]
T r* = r _‘ —
1.10[1.00f .35 61 .20 -50 25
ko,
bo| 55| 7
85 10 T 35
S0 7 <20[2.10! B T [2.80
1.20 - 3.80| R 60
-50 +20, +50] 1.40( .15
130
o T ] " 3 o)
1.00
15 35
80 50 30 T 1.30(2.00| .60
38
&| 20
230!
.20 2.80
.75] o
o
1.00 39 -58 -25
Latitude’30° 56¢ ; ILongitude 100° 3U* ; Elavatian 2,L00 Fast. Total 1943
# _Period Average 19k _ 1943

Stavdard 8 toch rain gage W. R. Bearce Ranch Focord by Sotl Convervaty
1.85 \ —‘
o) g

peshi 22 36|
My 10| .05) 30| e . &7
Jons " g
gy z.12] 93] KT
s 1.5 22|

. " .00
oot 131 . 22 19 05
ov. 1 26 .20 32| .80
Do, 59 63

Standard 8 inch rein gage Rocord by S011 Conservation Sarvl
Jan .~ 1541 30 q 7] e
Fob. " 10 3h e
Mar. ™ 1.00 87 10/ 33 2.30
apr. " oo 5 ¥ o Je 1.15
Moy E .30 0| 30 ¥
e - » = 1.0 > > ]
July 19k 12 o) 52!
| Avg. 0| .60 50 1.80
Far 1.50| .éo 79| Hi ]
oet. -85 1.3 1.70) ! 20 30| b
ov. = i 10 20
e | 10 | a0

Total 1941 15471\

# Bomo months miseing.
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INCHES—1943
watn |1 |23 |8 ]s : 7 (89 w|u||s|ulis 16!17!154L19 20[2;122]25 zu‘es 26 Zl)za'gg]gn 5 “m'm:
b ratn . H. K. Fawcett Ranch Record Iy So11 Conmervation Service
)
15 25
o |
kA 50115 2.09
.20/ .20
70 10
A.z0| e, 1.30
140 33| 2.33
1.30 3. Ty
g 15 - 20 1,24
. 5. i 3.90
[ | | | 0 60
Total 1942  [17.01
2] [T T 20- 36
T T T -20
T 30 R T 30 87
1.20 10 20 1 1055
192 .50 2.2 83
134
o1
2.06
3.64
2.81
2.00
15| 27| .80 L 1.8 L |
Iatitude 507 O' ; Longitude 100° 44’ ; Elevation 2,000 Foet. Pextod Average 19411943 J 18.21
Devils Lake, Texas
Btevdard B inoh rain - . by U.8.
Janmary —‘
Fotruary N
March Th
April: 93
20l 35 2,04 .95| .07 03| .50
June 35| 3 |
B .32
August.
Septanber| 1 16 05) .62 03
Octobar | 76
November | |5z R
Decamber: 50| .39 A5 2 -2
Total 1gh3
# Poriod Aversgs  1939-1943
Stendard 8 inen rein gage . Quemado, Texas Tecor:
Jepuary 02 03] 1
o 05| 06 ol
.02
Aprid 3k 06
.20 W2 .81[1.22 55| 34 0
June 3] 02 30
Yoly 03 57] .0k 7] 05| .25
August.
September|  (2.64 53 26 Ao 02150
Qctober A 29 35) .02
L35 -85 k2
Dacembar 15 61 12| .13| .10 e .12 56
Totel 19k3
# Perioa Avarage 19411943
Stenderd 8 inch rain gage El Indio, Texas Rocord + R. Jones
Janvary 18] 1 62
Tebruary 10 12 .2z .
March o .
April o B
ey .93 .08 1.8 390 370
Jure L 3.5 3.15 1.77
-8l 8ol 130
[ 1.38
.27 +58(1.03 1.35) 49 5.07| k55
-8 120 .52
[ 551 1.49)] Th
o1y a7 70| 1.2 295
Total 1943 | 17.L6
# Poriod Averago 19411943 16.50
Roma, Texas Record by U.8. Saction I. B, C.
T T 2,38 194 |
13[ | 7] o8 @ 60 .73
30 90| 82
20 B0 1.06
25 55 Lk
Juns 2.00 8 2.4 ¥.70
July | | 30 1.7 .50 o7 3.23 1.99
August 08 B 55
September | B .10 3| .60 .21 1.36) .11 20( 36 2.00| 5.31 u.71
October | .68 2.20| .16 P I M i‘g: 2.213‘
Hovember W11 .14 171 - o B
Detember | 03 0 15| .05 -T2 6| 1.8 .90
Total 1983 ) 21.95
# Poriod Avexage 19%1.1043 | 2163 |
de City, Texas R Racord by v. 5,
8] ‘ o4 ]
57
o4 .52
92
o3 .08
T 27
19 .06 ob
01
1.51) .21 30| o7 .59 .32 .08
o2
.16 55| 03]
.3k Lo2) ~23 28
Total 1513
# Pertod Average 1939-1943

0 NS 7 [ ooy g o e s ey [ ey o g o e g ey g g e g o
A; L. Baugh Ranch C. F, Thomas Ranch

Ge T T T T T I labalmlal T T 3 [l [T 1L 11 L [ 1ol Twl ]
Cartledge Ranch

e A I 3 1 s N O I O A

# Soms monthe missing.
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AVERAGE RAINFALL ON THE RIO GRANDE WATERSHED

IN INCHES

The records below show average monthly rainfalls on watershed or delta aress of
the Rio Grande. The method of computing the records for the Devils River watershed

were the game as used for the other watershed nareas as outlined on page 84 of Water
Bulletin No. 12.

Watershed El Paso to Fort Quitman Devila River Watershed
1671164 1 [ year owy | Aug.[sept.[ ost.| Wov.| mec.| anmuat
.| Pob.| Mar.| apr. Juns |y | Avg.|Sept.[ Oct.[ Fov.| Dec.| Total 190k 23| 1.78| 6.62| 2.25| 2.58| ".30| 25.54
Yeor [ gen.] peb.] vor.[ boe.| fw‘ [205 { s fsep ]‘. i { D} J‘ 1505 Ll 0 o 17| 35| vide| seds
w3 | .28 | o | 08| o | w2 |v.6s [a.b7 | 50 [1.50 | Ak | .77 [1.a7 | 7.86 152 AP A I e e e
33.54 25. 28.59 178 42 108.24 3551 781.5% 1507 5.83| 29| 1.08| 5.99| 5.26| .09 2027
Total ] e 2248 6015 148.65 65.73 46.69 1508 385 15| 10 & o 2ol
150 30| 8| 1| 2|12 o .
avornga| 46 ] 38| 35 | 1] 59 | 82 Jes [o.on [108 | oo | 49 8% [10.70 Hs e A A B e B
. 1511 01 x.g& 3 .gé igtli k.78 i;;g
. 5 e o .65 . 1 5 2. B
Watershed Fort Quitman to Upper Presidio m e B R B e B I S
g TR 101k 2.0 6.50| 70| Bi551 3.61( 1.00f 3k.kG
s 1915 2.76| 3.28| 1176 10| “lso| 22
Yoar | Jan.| Feb.| Mar.| Apr.| Way |Jume [July | Avs.[Sept.| Oct.| Mov.] bec.| Total 1516 19 2 2.08[ 181 2 ,g; 1;.:2
2| Bk 27| m| . . 5
1% | 46| o | 0| a2 | 58 [1.97 2o | 6 (292 | 32102270 | 123 ig;‘é b o iAo et W= I WA B 4
Totar 2600 19.61 5.79 28,22 149.33 31.33 960.25 1919 157 87| 3. 2.67] 3.00| 7.90| 3.02| 3.8! .53
< 19.27 28.29 89-39 9172 68.63 2,67 1920 1.90] .15| .26; .06 1,8: E,xh 1.67[ 5.77] 2.866 2.51 ng 33 ig;
1 29| 1.07| 2.53| 1.05| 1. 5| 55| 2.20| 1.05[ 5| K R
avorege| 36 | 26 | 27| 39 | .63 [1.22 [5.h0 [2.65 [2.05 | 9k | A3 | .58 | 135.16 e e ISR R A BRI+ I R et I R A i o
1923 1.1k72.82| 2.30| 3.01 A2) 1.22] 1.51] 1.73| 3.55( 5.00| .81 1.68| 29.13
e 5 192k Jobf 1531 1.25) 1.23| 2.68 39| .be| 1.21] 2.88| .55 01 29 2.
Devils River Watershed 1925 2| ok 19| 2.07| 6.31| 78] 1.6%| 3.1 3.52| 2.u5| 1.02| .36 21.81
1926 1.k0| .02| 3.53| 2.69| 1.86| 2.2b} 2.06| 1.06| .78| 3.36| 2.22| 2.05| 23.27
Year | Jan.] Feb. apr.| vay |June |July | Aug.|Sept.] Oct.| Nov.| Dec. lzﬂ 31| 1065| 2:98| 1.70| h| ko8| 1.20| bn| 2.6 5.B5! .1k| .5 19.65
1871 2| 1k .59 1.81 22| 1.4b) 3.211 2.57) 521 . 1928 k| 97| k8| 82| 2.99| 2.65| 1.83| 3.19| 5.80| 1.15 1.06| .72| 22.00
1872 ) 32| 63| 1.18( 3. 1.08| .98 .72| 2.96( 2.1 1929 .32| 50| 2.26 75| 3.98) 1.73| 1.65]. .09] 2.35| 2.97 b3l 2.03| 19.02
187 18| 19 8| ba7| 5 2.35] 89| 1.7M . 1930 08| 8 .a7| 1.B5| 15| 3.kE| 4| 8k 86| 9.15| 3.0 80| 22.92
287k 8op k| kg| 247 3. 846 88| 5.27| u: 1931 §2.91| 1.52| 174 3.70| b.28| 3.09) 2.33| 2.39| 60| 1.06| 2.k3| 1.57| 28.a2
1875 | 6| 81| 2,18 . 1.2 2.39| 2. 1932 78| 1y 1.3k| 3.08| 1.29] 2.01f 5.h6[11.69| 35| 92| 1.75| 32.89
1876 1.3 A1 3.25) 2. 3.03: .63 87 . 1933 66| .53 75| 232 .59l 8ol 1.8 .67| 2.20| &5 .21l| 11.28
1877 k| 149 2.03| 3 3.97) 1.23| 1.82| 3. 1934 1.12| .15 1.75] 2.53| 1.53| 1.22| 1.37| .ou| 1.45| .52| .68| .51 12.77
1878 07| .93 1.66] 1.92| 5.5 3.51| 1.1] 2.03] " 1935 39| 1.02| 58| 1.39| 5.57| 7.57| 2.B4| .57 7.20| 1.20| .82| 1.85| 31.20
1879 6ol 33 3.04| 1.62| 2. 33| sy 23| 1536 25| los| 13u| 1.09] 351 3.85| 10n| 1.38[ 7.17| 2.63| 123| uk| 25.23
1880 2.951 .68 b7y 2. €.25| 1.68) '2.18] i 1937 .3 37| 138 63| 1.ha| 1.82| .96 ".92| 1.88| 1.97| 1.81] 3.66| 16.76
1881 .21 .2h 5.3 2.55| 8.35| 1.01| 1. 1538 1.63| 58| .37) 1.29| 1.9l 1.38 5.1 75| 30 7| 19| .68| 13.58
1882 1130166 2.85| 2. b3u| 1.65) Lk 1935 1.74 .o7| 31| 73| 2.08| 97| 1.72| 2.78| .B7| 2.56| 3.52| 1.28) B
1883 08| .66 3.4h| 1. 8.25[ 5.77| 1.33( 1. 1940 xo| 1.28| .92| 2.08| 2.96| L.os| .23| 3.20| .18 1.30| 2.62| .82| 20.10
1881 T S8 ERTIER u.61| 7.23| 2.52| 2. 1941 95( 1.00| 2.88| 3.20| 2.27| z.k2| 2.84] 2.14|.4.33| & 3] 27.80
185 .3| 38, 3.09] 5. 1.5 .83 .09 10h2 20| kp) 15| 2.35| 19| .Bs| 1.15| 5.70| 2.80| 384 36| 101 20.52
1886 13|56 53| 2. 2.89] 99| .2 o 1043 35| .01 1.0h .Bo| 3.97| 1.73| L.0af T2k 3.31) .91| 1.67| 1.96 16.86
W87 io 12 2.32| 2. 3.62 1.;«2 2 1
e8| 1.28) 118 154 1 .90 236 3.38 W50 B1a7 1okl 13nee  zeeds 13361 1,603.10
188 4 1.30| 2.06 14 8 b e I momt T T s Mg en 0 assc0 15850 o382 "
1890 18] W7 1.60| 2. k.27l 1.78] 1.9%] L. -
Bor | 2.08] .25 W.o7| 1. 2.87) 8| 67 2.6 avorage| 65 .61 1.20] 1.86] 2.67] 2.70] 1.8 2.23 5.05] 2.27] 1.85] 2.19] e1.96
1892 29 .33 \Bg| 5.01| 1.29] 1.
1895 .08} 07| a2 s K ) . .
185k 61 .05 5.04 .97 O - United States Side Below Rio Grande City *
1895 581 1.3h 3530 141 2.86 b
1896 | .62 " Bu 5.05! 7.08 87| 1 1671-1943
a8l 82| 63|
b e ol B Oh Yoar | Jan.| Fev.| War,| Apr.| May [June [July I\ g [Sopt.| Oot.| Fov.| Doo.| Ammual
8% |0 |0 1.92) 2.62| 3.55| 2. 1943 | 2.08] a9f 8] e s.e| 39 ko| 12| 602 1.7h[ 2.37] 199 2158
1900|155 24 bobr h2gl 1.8 0.5 8.9 211.6 138 21 3e2.09 107.07 1753
;98;. .3; :35 :'2; 1 ;;g ‘l-gg : ot 2 Th.21 i 95.08 )151.18 136.87 173.83 101.9%
S0 w67] 79| b
13@ 228 270 b.k3| 86l o Average| 1.24] 1.02| 1.15] 1.30] 2.9 2.5 1.89] 2.35] %.a[ 2.38] 1.k7[ 1.ko[ 23.86

RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES —1943

The 1943 rainfall records shown hereunder have not been published elsewhere. The
source of each record and the type of rain gage used are shown with each record. The
latitude, longitude, and elevation of each station will be found in the index to rain-
fall stations in W. B. 10, or with station records in 'subsequent Water Bulletins.

T
|Monch illz 3Ih|5‘6|7‘a[9im‘u‘)z|u|m'15i15|11‘m|19[eqexlsz|25|2u|zsIzs]a7‘m|zglsel;1|m.1":z:g:“

Stendard B tnoh rein aug Judrez, Chih. : Becord by Wational Irrigation
Jamary ] 12] ov 30 E3)
February o 37
March o] .06 .10 36
April 14

¢ s
June .23 30| .45 70
July 11| .01 ol .01 32| .07 a5 15| .okl 07| T | . 03| .02 1.16
Avguet T -10 .10 08| 1.55
September| .51 33| .o1| .33 08| 140
October | T T .97
Hovenber 3| .95 311 a
ocamber 16 2| v ! ‘22| o8| 50

Totel 1913
# Period Novmal 19031943 8.88

Standard € fnch rain gage La Junta, Chih. Record by Fatisnal Irrigati
January 22 15[ k2 T I Ed 69
Feobdruary o L
March 0 2y
April o W10
oy 35 35 35
June 7| .09 78 22/ E 31 18] 07| .26 2.08] 1.72
Tuly 9] b9| .96 T 73| 08 5| 05| T 5[1.z0] 5t Y e 3| 702 s.02
Anguet 33 .20 12 07| 29| 24| o] 34| .32 k| a3 06 33| 22| 5| T 20( 26| 3 .06 35| .81 5.25
September] .25 24| T .09| .ok| .07| .59| .24 T | .98 2.50 | 2.29

tober . 23 30| 06] K 129
November .07 07| o
Decemver 3 3 .n . 21 2| 1 80

Total 1943 | 19.90
# Period Normal 1925.15h’ 18.67

# Some months miesing. * Within the outer Jimita of rresent irrigation districts or farmed mrems.
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RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES —1843
S N N N N A 0 N D Y Y ) Y I A Y Y B Y B EY B I EA N A EY B =
Btendard B foch rain gage . . Guerrero, Chih. . Broord by Fabi: gntion
Jamary’ H ERIENES T .19 3
Pebruary .
reh
April P
vy 1| .02 .28
June T | 08| .92 Obfi .12 20 T 08| T
T7[1k0 .03 59 i A T T| 08
nugust | 370 T [ T .59 a8l110f 35 320 35| A8 | 4 .08 . T | 32 08 T T 3| n
Septembor| .59 12 al 27| | T | 59 a5
Oataber .oh o8| .3
. November K |z 02| .02
Docember .04 24 .35 .55 02 T
Total 1643
# Partod Formal 19031943
Parral, Chih. Racord by
26| .08
ok
.08 T4 08| T 12| 08 1.02
22 & 2.4 T .16 39 16|
7 2 26| a6 6|r89| 3| 20| 55
-39
20 .o
Total 1943
# Poriod Formal 1903-1543
‘Standsrd B inch raln gag . La Boquilla, Chih, Record by Rio Conchos Eya
25[ 2]
18]
23, Ay 74 .68 29| .o5| k| 38| .36]
36| .12[1.79] 58 .19 .05 .80 Ul 03 03 05|
. 20 ob| .10| 19 .00l 10| 38| .16] . R
39 .06 .03| 03] .25 .ue| .90| .28| 36| -3¢ K s
55| 53 - r
.06 .
R 06 12| .02 .05 o8| 2| k2
Total 1943 (14,29
# Period Norma) 1910-1943 w5
Standard 8 inch ral Villalba, Chih. Record by Hstional Irrigstion
January H 07 ok .22] o8] .02 Y 37
Pebruary T T 29
March ° £
Aprid . [} .08
May T T 2k
June .20} .09 66| .61 - 26| .01 48| 24 2.45 1.23
July 02157 1.59 02| 26| 01| .05 .06] .33 T .06 | .01 T Lk 3.7h
August .09 02| .07) T| 7| 11| 02| 02| 22| T | .03 L6 T .03 09| .01 .92 3.67
Septemver| T | .09 2 .02 3ofe.25hi00) 59| .02 L72| 328
Detober 02 JAdf .75 .07 95, 1.76
Novembor 09| .01 20 32
Dacember 20| a3 o 8| v o 06 T Ak 1m e
: Total 1043 | 14.80
# Period Aversge 1940-1943 1547
Stardard § fnch re - ) Las Virgenes, Chih. Record by Mational Irrigati
Taruary 5] -ou] 18] .0z] oL 30 —‘
Fetruary T
Mereh o
Aprid ]
Hay T -ab 12| .23 .06 s
Juna .06 30| .2 o7 03] 27|27 3.aeL
Ty 3] 26] e o3 .o3| .02 1.52| .06[ .02 10 2.89
August, T T 08| 02| 12 T au] .02 T 02| .02| .03 66| 1.09)
Soptender| 02 13 05| L32[ .23 15[1.02| .22( .12 2.08|
:mk;; Th 06| " 80
fovea) 29| .o 33
Decenber Lze a3 Mol o3| 7 ﬂ o g J | 131
latitudo 28° 10' ; Iomgitude 105° 38' ; Rlovatilem 4,068 Fest. . Tota) 1943 | 22.27
Stanterd 8 inch rain gage Hormiguero, Chih. Racord by 1 Service of Merino
January T[T ] T .07 20 23] 5
Pobruary T T
Maroh A
Aprid
by 02 E
Juns ‘| T T T 08 T -32| 22| .26 f 18 1.37| 2% 1.33| a2 b2l
Tuly .66 10| 95 26 o8 ov[ T .04 86 137] e[ 22| T o8 T
Auguat. «35( 12| .04 o1 .o .02| T | .02 T T -78) T [ .0b 08| .24 32| 43| | .ol 22
Septembar| ,U41(1.99| .59| .16| .09 J26( .12 T .39 T| 7| .20l 7] 26[2.58l1.58| 790 20| 51
Getabar . T -24[1.09| 33
Novambar .o L
Daoembar 66| .08 .oh) .08 o4 d T .08
R Total 1943
# Period Normal 1923-1543
Standard B fnoh ra; Delicias, Record by Nationsl Trrigstion
2h 36
0 18
T T b
0 -39
7| 06 ol .ok .ob 3L
32| .2 ENIE T | .16[2.57] 232
8| 02| .02] BIEIEIED w | 2y T ¥.37
T T| T T
k| .37|1.60(1.3%) 39| .10 .13
B
05) .20 22| 37
08 T . 2k 1.%0
1943 (13.80
# Por1od Hormal 19331543
Chibuahua, Chih. Rooard by Msteorologtoal Sarvice of Kerton
] 5T 2T .
25
T T .26
T T 28
oo a1 05| 24| 22| .25] 85 w0
1.56
22| 11| b5) .63) .58 126 hehl 3.62
a3 a3 a7 T 2,05 3.60
7] 372|336
it K %
10 35 K
1.7 3
Total 1943
4 Pariod Rormal 1900-19%3 1548

# Goms wonths miseing. B B a
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RAINFALL ON MEXICAN-SIDE OF RIO GRANDE WATERSHED

INCHES —-1943

LG L LR EGEEEE EERE R R R

San’ Antonio, Durange

Record by Fat: Trrtgati
<06 e[ 53] -on [ | 3
r T
o
T
i T .08 08
L06[-.35] 55| T | 24| .04 09f b “13[1.07 T [1.29] T4l 05| o7 09 T| 85 6.36
9 +17| 08| .09( 3L, o71.22| 23| .01 .13 Tk LT T k2 T .26
T T 38| .01] .0k M| .o2| 02| o8 T 07/ .09 5| .06 T 05 1.78
a7 7| 2 05 T T T o6 07| 21| 30| 72(2.83| B0) T L2 6.31
22| .66] 19 1.07
T T T 10 29
52| .09 AEIEIRIE] T .61
26° 25° Tlomgitude 105° 21' . ) Totsl 1943 21.32]
¥-C. S - Record hy National Irrtgation
78] 2] o8 26|
114
94| .12 JL.JB 1.06] .28| .08
5.7 .2
20| % -20| 39| b1
T
1.38 T| v]|.08 7 a2 2| 39|
#
Standard 8 inch rein goge Muzquiz, Chih. Rocord by Msteorological Service
Taruary 6 T T 1
FPebruary 6
rek o fras| ¢
April | T T
My . T +79/1.18) 39| .79(1.28
Tuno 7| 9| 18| | 1| 39| 99| 9|
July K
August. T
September| 79| T 7 (1.28] 20| T 98| 39| T -39| 590 -719| 39| 20| T | T | T| .16
octodar | 22| 20| 39| 31| 20| T T
Yovember | 20| 75| T T | 20| 31| 39 12| 59
Docember 39| T | a2 31| .59 -20
Total 1043
4 Portvd Wormal 1923.1943
Presa Guadalupe, Coah. . _Record by Netional Irrigetlon
onf .af T T T
raf a9
 |.0fr
T T 02| a2
58| T 12
26 1 | 7 .o T
T
T T
30| T| T 1 | T 03
16 23 )
L3
12| 64| 39| g .ok
.ol 57
Total 1953
# Period Average 15Lb-1943
Nueva Rosita, Cosh. Record by Metacrologlcal Service of Mexico
} R 55
T| T g 08 52
.08 08
T T
b1 | a2f 22| a7 o[ | as 1.6
1 - i ]
T |12 1ol
T T
82| .28 T g [ A3 134 6.52
T 87
™| o8] T|.es ow rl T 32
] T 08| 20 1.5
Total 1943 | 23.43
#Period Formal 1905-1943
Standarg § inch ra . Sabinag, Coah. Record by Battonal Trrigts
Inruary 0B 28] az .35] 39] T o8 T T T 1.8 1.13
Fedruary | .06) 7 ( T T 06 1.66
Marcn 1.00
April . .06 14
vy 12 T 24 .08 .ok1.53| .08| .02| i Ed T 5.76
June T az|. ol T | T , 233
Tuly .27 T a6 T T T
wgust 131
September, 29M1.65] .16 T .2 a2 azf w | | ket Ve
Ootobar Ok T .ok 52| 08| .ok .08| .08 T 8L
Novexbar . 66
Decembor .ob| ou[ .63} .02] 08| T | .02 .02 T 02| b 82
B Total 1943
- # Pariod Aversae 1922.1943
Standerd B inck ratn gage Sierra Mojada, Coah. Resort hy Meteorologleal Service of
Jamary T T T B 35|
Potruary
Morch T T
Aprid T T H T| T T
ey o T 02| .01 ™ 02| 02| 7
June L] ok v a2 28 T 24|, 86| .28 12 | cob| 20 2.20
July IBRE3 1| .ou| 20| 3a|r.ss| T |Paw 35 67 .08 2k 3.90)
August gy o3 T 7| .03 | .08
Soptamber| .20| .20| 16( 232.17 .55 N k65| 55216 Lo T 795
Octobar | .ok Tl T a2 138 94| .63 3 311
Novamber 13 B 09 .08, ko
Decambar a7| 33 {2 T ¢ T L] 7 T 20| 81
) Total 1943 | 18.57
# Period Normal 1897-1543
Stantard. 8 ot ra Progreso, Coah. ‘ocora by Batiopal Trrigath
Jauary
"Fovruary | ,02 02
March o
April °
Wy 06| 0l 16 \18 <50 95
Juns 84 . kA
July o
August, o
Se; 79 31 3.02( .okl 06| .26/ 33 73| 26 5.76
October | 39| 79| .ob 122
2 .o .ou| .19] ol 31
Deoambar 62 o8] 08 -l 32| 2.00
Iatitads 27° 28t ; Longitude 201° 03' ; Klewation

# 8cas months missing.
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RAINFALL ON MEXICAN SIDE OF RIO GRANDE WATERSHED

INCHES ——1943

Ieslmlza ‘29 ‘}ol;xlwu:‘ prieiial

e eJe o[ oo oo ]

nlu\u‘lk‘15‘)6]1711&‘19'20‘21]22]25 sz

Standard § inch ruis Villa Juirez, Coah. Rocord by Hatlonal Irrigation Commiedton
Janvary 1 .0 37| 38 2.0h
Februazy | .06 - g 02
March 12 32
Apral T T T

oy 53 L3 o) .18 7
June 2. 1.0
July o7 28| 1.4
Auguat 339
September| T Rl 55 .59 T .20 q 33 -7 2.32
Octovar 21 | 0| T 358
Hovenber T | T 50
December g 7| a7 8| T .25 -67

= .

Latttute ST 361 5 Lamgitule 10° 46) ; Tovstion 2 rorto soree 53 [0
ffandavd 8 fnch cadp g Don Martin, Coah. Rocord by Fatianal Trcigetion Commiesion
January o5
Fabruary | .12] .01 T | T Bl 59
Hsrch 1 n &8
Apral oL ol 1.2
ay .88 01 3 o8| T o1 67| .15 18| 2.28
Gume 2.36) .11 247|211
Juty T KRR T )
August ° 1.54
Saptembor, 2 236, 8 53| .06 T 290 m| T o1 2.13| .20 T [a bso| 2.7
Gotober 37 L -l 2o T T <19 Lib| 1.6k
November M8 o7 | T T .08 0L T 64 -67
Decemher .01 37| 02| 03] T 13| .02 slarf vl 2| w P Y 5

_ # Por1od Normsl 1927-1943 16.69
Standard B inck rain zege ) Monclova, Cosh.- Record by Msteorological Service of Mexico
Te— "20] 05| b] BI] 2] T . T X T.22 53
Fobrary T T A9
h 1 BN .36
Apral 5o
&7 15 o 9| 43| 28| ¥ 276 | 157
June 123
July T .50 EY
ot 150
September| w T T T .60 30| .20 T 9% 10| .18 39| .of T 3.87 3.16
octover | T[T | T 103 T 103 | 123
avenber | .12| 11| .ok a5 T .03 -10| 2] 18 85 &
Decamber 15[ .58 .05 o4 a2 -26) T | 226 65
# Poriod Normal 1697.1943 13.76
Anah N. L.
Standard 8_tnch rain gage - L Rocord by Nationsl Irrigetion
Jonvary H <ox| .25] 28] 28] .62] 53 189 L.ob
February | .05 X .03 8 3
Herch %5 7| 7|Lo7 122, 85
April T| T a7 a7 135
iy - 1.00 98 .02| .o1f .60 261 312
June T| v 02 . v | 13
Tuly o2 T e 23| 109
August, ) 1.5
Soptembar| 62 T 2| .08 K 02| 01| .18(1.67| 0| T 0 3.05|  3.09
Octovar | .26 13| .20 T T 1.80) 1.8
Toveuber | .20 20 a8 2 08| 78 51
December J2| 02| 06| T| .08) T | .04 .04 08 . .21 T | o[ T 37| L2 1.19
Total 1943 | 12.67
] #_Poriod Novmal 19331943 16.54
Standard 8 toch rein gege Rayones, N. L. Record by Hetional Irrigation
January [REE] 59| €1 LR ™ 1.26 68
February - T T i55
Hron T T 7 35
April 16 L T 1k .30
T T ||| 2|0 2 u ) Py
Juna 08 1.38 .08 T 1.5k 272
uly - fiag 26 a7 T T 1.80 127
t .02 T K 2lé7
Beptember) .02 .16 12| 03[ 12| a5 A5| o] oz ok T T 1.2 2.82
Octaber 53 .53 175
o .16 T . .16 50
Dacanibar 2k 55 .79 it
Total 1943 | B.13
# Pariod Normal 1936.19%3 15.72
Standard 8 ioch Tein gage Guerrero, Tamps. Racord by Metearclogical Servics of Mexico
Jamuary B[ 35| 43 .20] 2] 23] BIED B T 20 | 1.06
Fetruary 5 s
March T T T R 41 83
April 3 T | .28 28 57
Vay .79 T 27 08| T Lk | 25k
June 90| T | T 12 102 | 153
July T -08| 83| 59| .23 28| L.97 1.92
t, o| 2.03
Septexber| 95 T T| 39 T (138 59| 2% ¥| T 68 | 336
octaber | .31 L] .28 280 | 1.6k
Yovemder | T Tl a7 05 T 22| .10| .08 97 57
Decembor o] T 2| 15 T Bl aoh | 172
Total 1943 [19.86
# For1od Average 1936103 8.11
Rocor! . Record by Hetional Irrigstion
January 30[ .13 NEEIEIE 2.0 140
Fobrusry 3 : T 21 135 1.09
Murch Bty T 24 1.76
Aprid 89 T 1.8 25y
oy % T | T T 26 83 T 13 152 k.22
June n| = 35| 16 24 27 7 T| T | 2| 7.5
T T[T .18 7 12 b o 2837
t N || ® 35 Ay 7 Bl 3026
Septenber| TP 46 1.15/1.50| .88 85 T |07 T 1.97(3.56( 18| (05| 25| T 152 12.39 7.20
Octoder [2.37| T | 95| .88[1.0 3| v T T 536 4z
T 108 25 m| 6| 58 57| 0| 21| a6 3.65| .68
Docanbar 77| .10 -17] a7 T 24| 53 7| 388 1.7
Total 1943 | 33.15
#rariad Avernge 1938.1943 39,59
FRacarding Cage Racord by Ratienal Jrrigaty
January 18] 3u] .33] | .29] .39[ .o K 1.6 1.28
February T T 52
ch T 08 9% T e 31
April 1.65! 59 T | 28] .0b 2.56 2.82
Yoy T X T e 177 Les
June 35/ .66| .16] 28 T | .20 165 5.2
Juy oY) 56| ¥ o8] 28 38| 10| 1.85] 2.8
Angust, g o 1y
September| 23| .32| 1.62] 26| .82 T .08 T wob| 12| 05 T| T| .08 3.58 5.32
October | .20 ™| .08 24 . 52| 259
Tovembar T .08 - o| 26! . Ao T 1.12 Sh
TDocember S vl T 7| 7 T 08 J A3l ] - 1 .28] 1.38 266
: Total 1543 | 17.0k'
# Period-Aversge 19391343 23.86

# Some nonthn nisstng.
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Gtangard 8 inch rain gaao . Montemorelos, N. L. Focord By Wational Irrigati
Jaguary | T B[ 23] T | M| 69 06 T 24 i 2.9 56
Fetruary T B! 1| .20 87 %
March T T 1.2k
Aprl 118 T a9 | 1.37 2,14
May T b9 |2.h8] 1.57 2.5
Suno AL 33 20 27| -2\ 135 .26
July 2| 7 18| T .08 63| 1.89 2.38
August: 13 22| .1 130 353
Soptember| 08| 7 aof2.88| 32 T |Les| T | a7 2.223.80( .z3| .o8| .c8| .09 7 13z Lk
Octobar [1.42 65| 83| .08 a2l )T -10| 3.1 2.2
Hovemdor | ® [1.30| T [ T . 35| a6 T 39 56| 35| 39| .2 T T 351 2.00
Dooembar | 08| T | 57| 06 T | 8] 26| T T| T T4 M T| 2 T 56l 32| | T T|1.81 1.26
Total 1653 (35.88
# Poriod Narma) 190k-1gk3 .31
Stangerd 8 tooh ratn gage - - Boo Hational #10m
Sammry | T 26 % [ .57] 53 T i 30 T | 1.60 110
Fetruary | T T .08 12 39 [ 108
Merch 0% b | 137
Apeil [2.68 | 93 T 3.96 | 17
my T T|T T 08 a1z 64 82| .04 2.2t 3.4
June 5| 06| .25 .2 61| 26 2| 24 261 | 5.93
July T 10 T 26| » T 26| 337
August T 05| T 08 T T a3 b.83
Saptember| 31| .08 19 219|193 .bo| .ok 2 iy 2.202.91| .55 .08| .08 1.06 2199 | 9.9
Ootober 1,58 1.16( .46 T| 35| o T 7| .1 5.68 | k.56
Wovember | 05| .37 N 1.08] 56| 37| .36| 08| T 2.87 1.73
Docembor 1.28] .06 .20 T | e 7|z 33 T .ob|2.00 | 130
Total 1943 (3294
# Pariod Formal 1923.1943 39.78
Hecart Cadereyta, N. L. Tretgation
Janvary 61| 5[ 20| T | 32| W8] .09 1 | T .08 1.26] 95
Fobruary | .02 08| .18 28 1.0
March .16 \32( .05 01 T K 145
Apral (27 w02{ .63 o1 283 2.8
oy 02| 05| 06 K 23 2.l
| 7 21 o6 02 .10 13 W55
July 2.01[1.00 .09 w| T 325 2.8
August. N o 2.82
Septembar, 131 NEY 20 31 T .2 7| .03 22| .2 vyl b6
October wc2| 33| 05| w01 o1 T 55 2.80
November | .5k .12 02| .19/ .58 22 3.2 1.68
Docember 95| o4 .12 ) .14 o6 08 .10 | 230 ‘98
tal 1943 | 19.51
# Pardod Normal 190k-1943 28.17
Standard 8 ineh rain gge Las Camitas, Foeard by National Irrigaty
Jamaxy .02 31 2] 03] .03 03] .03 1.07 55
FPobruary T T T 2l
Mareh 02 - 02 .
Aprtl 76 .06 .09 .91 76
ey 01 02 £09, 32| T 13 56 70
Juno HEIRIE T 06 Ly 52 1.62 491
July Bt 0 N T | a2 T 28| .60’ 1.43 1.69
Auguat. > a7 Loh d Y T a9 23| .8 211
Sapteuber| .16| .08 72 81| .8o| .10 v om| o8 .36 .53 |1.89| .26 21 5.96 -18
Octoter | (52 (.8 T | 26 96 122
November | |i5| .02 T o3| .49 .21 1.20 56
Docembor 81 T T T .32 3| T o8| .22 182 1.26
Total 1943 | 16.38
Paricd Avorage 19%0.19%3 19.k2
Standard B inoh re! Las Enrarcadas, N. L. Record by National Trrigati a0l
January 26| 35| k[ 1| L35 a9 05 T 1.5h 1.20
TFebruary 58
Maren T T T T By
April % o5 2.02( 1.2k
.20 20 a7 1.30 167 323
June T [130 T 6| 20 39| 1|.00| T PR )
July 1.30] .27 20 20 R B[ 2371] 3.5
Auguet. 3.2h
Soptamber| .06| .02 1.22 o3| .g7] .55 57| 10| .03 3.92| 03| .06[ .08/ .16 730 530
Octodar | 32 o4 19| .02 G 1;
November .01 02! o4 .08 .06| 43| 10| .0 .01 85 79
Docamber | .q7, do| T 03 -6 24| 03 8 100 1.0k
Totel 1943 | 18.27)
# Pericd Normal 1926.1343 26.27
Bocordtes Gase El Cuchillo, Rocard by fstionsl Irrigation Comstsal
Joruary z.é?’ 15| 3] T] 2o W] ] 7] .09] T 3.85]  1.66
Fobruary 7 T 37
Yorch T T 66 0 Al
April [108) a3 T T 13 13
L] (T T | .10 X 1.5k
June T 56 T T T 56| 2.96
31 EUIE S T[T 66 139
it T T| T T 1.5h
Baptember| T (100 T 1.30[ .03 .07 oblz.95) 13| *| T T 5360 bbo
October 15 T 571 T T 72 1.6k
November T| .08 T T| 7| .28 .35 B T T 1hs do
| T ] 7] 29 51 Aol 1.01 e
Total 1943 [ 15.10,
# Pertod average 1938.1043 18.71
- a, N. L. Record by Fational Irrt
Jdanuary 05 | .13 a7 2 67 06| .o T 238
Fobruary 3 e
daxch ol 30
Apri} - .0k 63
T 1 2 .02 03 25 20| 78
June a7 218 24 .ok .05 3_;9
July .09 | .03 | .29 25 08| .20 237
Augoet g 3.02
Bepvember| O 70 .28 |1.15 .10 a9 | .22 08| .59| .22 e 3.6
octobar | .64 .21 118
vemder | .57 | .07 T | .80 o2 T | .03 ™ 56
Decamber | |ag| = .10 6 1.50
Total 1943
# Period Formal 1938-1543 20.81
Stantard 8 inoh gage Saltillo, Coah. Rooord by National Trrigati
O8] 10| -06] ho| 78| .cB] .GB] .08 -08] T 0z 1.68 65
Fotrury 09 09 53
axoh 2 02 28
Aprid 23 . T T | o7 30 T
tay ho| 27 22\ B4 2| .07 T 1.64 1.0
June 31 15| ok 1.34| o4 .03| .10 7| 23| 08| .15 1.62| .08/ .03 .28 .05/ T .53 27
July 20] 39] 17 .58 a7 10 08| 52 EN IS 06| o8] 2,61 2.88
August .51 “Ob| .02 57 2.52
Soptember| .12 .04 21 T 15 8| o] 33| 7| ke 2.24 2.5
October it 07| 72 .08 1.00 1.30
November | .33 02| T .26, T T| .08 69 1.08
Docanber J3 .0k| .02 .12 S50 T .09 1.16 .10
Total 1943 16.53
# Porod Formal 2886 . 1043 16.54
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[= LD L e s o[ [a = [o [ [ [ [ [= =[5 [ mm ]

t1on
T| .33 T 1.33 63
T 53
T 27
T T 1.00 27
By T 5 86
| 7|16 T T 22 2.2% 2.57
1.48 3.5 535
-4 -8 3.07
T sef T 3.70 335
EIR 2 T 138 158
53 -58
2| 05| T & ar
26.00
1B
Service of Mexico
BN ES 1.75| 58
T T 36
T .33
~20 J2
Ok -26 78
+14| .26 T 85 1.23
128 1.4
Tl e WY
Bt 7 9 1.6 17
24 2! .8
T .20 1.50 51
T L ok -2 &3] s
8.96]
10.26
tion
T SB[ r <05 Ed B
™ 35
o, 20
T Bl 30
]
34| 206
.57 .99
o 1.21
.52 L .02 k5| 235
52 T & 2
6 .38
1.0 T| .0 1.03 B8
5.43
10.69
Trrigatton
6] 13] 01 | o2 o7 16| 7
26| 6
3| 7
. 231 [ 1.20
T o 25 | 17
ok| 78| .07 148 | 295
12 | 252
T 21| 242
37 .68 .35 577 | 58
27| 20 a6 107 | 3.08
2.20 | 1.6
10 .24 .08 .0 243 | 86
2347
2464
Irriestion Comvasy
EY T 1.55 .88
o 5k
° 09
82 Ly
.09 T 13 1.68
63| 29| T 16 2.34 5.36
. 35 sl b7
B & a2 S8 1B
.80, -50f" .30 25 7.85 5.78
& a9l 16
& 57
1.55)  Ln
23.69
25.08
Irrigavion
2] .20] [ 55 EXEES 1.59) -89
9 27
T
T -7
1.51 A3
T | ey
a8 Lk
33 59| 168
3 131|102 LR 7.00 b3
L] T T [ a8 2| 1.6k
2.8 13k
z| v |43 .04 230 1.9
17.88
20.81
t1on
28] 21 a1 .ok 02[ .16 1.92 134
.08 37
T T| T 58 1.10
28 77 18
T T 5| 2.2
T | .10 216 2.78
& 108 125
E S
06| .ok 56| .02 329| 3
E 233 a2 2.2 <209
a7 2.7 -55
0 .07 o7 139 151
W21
20,30
g1
L] 3] 8] .28 BUES| 156 1 2.k
T ) 2
125 | 1
1.04 2.67
18 3.4
2.5 1.92
T T & 233
a7 T T 6.2 452
a T 09| 1.61 188
T Y 61
11 2.3 1
19.36
# Poriod Average 1938.1043 v 23.53
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Farml ar
Avorage

= L el [ s [ o]

&

)b‘15|16|)7|m[19|2u|2x|22|2§‘2»|15‘26 27[28|29J50W31Jmu1|

Cerratva, N. L.

Recording Gage Hacard Rational Irrigation
January o7 .36] .ss| a2] a6 36 ok Lol 2.20
Pebruary | .06 T 03| .02 Ty
Maroh -7 | .48 T .55
April 20 .o .18 32
y 3 20 T 1.22[1.63 -0k 335
June 06| 27| 65| .09 1.32| .10 01 L' T 2.54
July .59 5] .or 76 T 56| .08 205
August. o
Soptember|  [1.43 113 1.53 1.28 . A T | 08 28| 19| .03 8.0
Octobver | .67 01 .05 | 2.8
o1 J0| 02| .02 .08 10| .02 T 28| .88 o1 .ok 2.35
Deoember A1 .07 13 -07] .56 21 43| i.é0
Total 1943 | 26.21
§ Pertod Average 1638-1943
Standerd 8 inch ray La Tableta, N. L. Recard Xy Hatfonal Terigation
January 1.50| .30[ .32 .02] 28| .57] .01 ETY T 3.1 139
Fehruary 43
Woreh T 148 1.48| 1.0
Apm1d 13 T 13 98
My .01 T .6 .62 2.43
June 1.51] .24 .29 .07 1.08 3.20] 5.68
July 97| 1l.62) .21 29 3.09| 1.82
August 3] 13| .58
September| .09|2.76 02 T5(1.82| &1 riaf 73| o1 .08 16| .10] L3 8.1k[ - 558
October | 22 15| T L3 vl r| 227 2%
November | T | T | 13| .01 08 .2 5 a3| of a2 T 17 e
December 7| .02 T 3] .02 .02 .02 -30] T .35 .01 T 47) 1.84)  1.06
Total 1943 | 2%.95]

Iatitude 25° 55' ; ILangttuds 09° 24 ; Klavation - # Period Averags 1939 - 1943 24 .80
Srandard B {nen Mendez, Tampa. Racord by Rational Trrigatisn Coomiselon
Janary | 7 e T T] T] 22 T| 0] T] T 1.58 2.47
Folruary | T 2 |y k™ &7
March T T T 1.07
dprid 46 T X6 1l
oy L3 1.21) 35 1.56 3.39
June T 05| 62 g 78 6.63
July .35 35 1.18
August. 3 o 2.13
September,| 1.76| T | ‘66| .48l .31 1.03 T 1.32|1.35| 17 3o T 7.32 by
Oetober T .12 a2 1.01
November | T B N | | 21| a5 50 43
Decembor 10 3 29| T .60 6] 135 9

Total 1943  [14.56
# Pariod Average 1939-1943 25.74
Recarding Gago Linares, N. L. Racord by Wational Trrigstton
Jarmary <65] o[ .ou] o8] .h1] A3] .ok EN 2.39 112
February o5 20 25 &
March .01 .02 .03 05 1.08
April 5| 27 03| 16| 7| .02 T | .26 1.6l z.dg
ey T T T T T T T o7| .81 3.
June HIE 8| 22| .01 12| 1 sh|  h.26
July o1 T | ks 26| .23 06 A8 01! T 1.20 3.50
Ruguot RY 29 3 2.7
September 3 12| 22| .35|1.94| .88 g Lo7| 10 .01 3.43(3.00| .08 a1 .24| .10l .10 12.20 6.43
ootover [ 14| (05| .o1| .6 .14 .05 .01 T Lo7| 280
Novenber 1204 .03 03| 57| 13| .7y wo2f .o2| L1af 29[ a2 2.97 1.kg
December | o 33| .02 207l .02 T L N8| N T 13 1.19
Total 1543 24,21
4 Poriod Mormal 19001043 3157
Reording Gage Villagrin, Tamps. Racard by Sational Irrigstian
Jamuary T[T T[T f T .16
February k3 39| T T 39 1.25
March a 83
Apri) 3| 31 .08 .24 97 1.9%
My o1 2.37)1.08 wf a7 L.gh 7.56
June 26 .25 | 9| 104 6.21
July ) 1.00
Auguet K 23k 26 60 5.27
Septenbor 33 .32 3 2 -50| 33| 29 .39|-.30| .16| .02 3.31 7.38
October 291 35| .08 .09 .08 N E 2.84
Hovember b.77| 35 5.2 159
December 0 .18
Total 1943 [17.26
# Period Average 1539-1943 L 3621
Recording Gage Reynasa, Tamps. Rscord by Rational Irrigation Comisalon
Janvary -09( .21 FIIREE T | .22 N T 1.15 2.4
February T | .08 56
Harch T T T T 24 24 96
April K- .94 231
vay -1 T 67 .98 .65 [1.50 [ (%%
Juno o 302
July 2.24
August T T | .k W14 el
Beptember| T| T|ea| T Tl T T | .75)1.06[2.30| T ™ 5.27 K
October 2.39
Novembar | T | T T * T 65 T T Tl T T Ss( 70| T 13 1.93 89
Decemdar | T | T [ T| .15 17| .1 o8] 1| -07] .08] 09| 16| .31 .05 T 2ol 7| 7| 156 1.16
# Poriod Aversge 19k1.1943 22,40
Standard 8 inch rain gage Control (C 1-K-8), Tamps Recard by fiational Irrigation
Jammry | T | T | .31 -11] o8] .28] 24| .61 T | -04] 29| .11 .0%| oK T Tl T e 17 r] 7| 1%
February | T T T T T T T 10 B B
March .on| T x| o 53 5
Aprel 08| . .08
y 12 TlTT T 1.02(1.38) 39( 51 3.2
Jure 95| 43 i L8
July o 1.02
a3 T T 1.2 1.56 280 240
Soptember| 161 |26 & et 59 (18| T| .83 T [1.28( T 030 6.04
tober: 1 T T kd 1.38
‘November
e
# Portod Avarage 1gk2-10k3 |
R ! Matamoros. Tampa. Hecord by o
k] 3] o] A ] ‘ W[ 27| L.0M] -ou] .3§] T45 N 18 ] T38|
T T T T T | .09 +09
T T T .02 28| 31
e 02 T .02
T ob| T .ol ok
T T T T T T Ea
KIS .02 ) -3 <02 L[ o3
T a8 T 32|
T 1 .o1]3.23)1.40| .19 26 08| o2 e[ 35| 0| 29[ B0l T
o T |1.30| 05| X 3
o7 01| : 7| .08 .06 .ok 52| | .o a2
Decembar 01 05| vz 06| .89) .19 0y .15 .2y 12) .87 T g
Total 1943
# Period Hormal 1512.19%3

# sams months mieaing.
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EVAPORATION IN THE RIO GRANDE BASIN

Three types of land pens are used for dstermining evaporstion in ume
Rio Grande basin below Sen Marcial, New Mexico. The results reported below
are inches evaporation from such pans. -

1. Circular land pan b fest in diemeter end 10 inchea deep, mads of 22
gegs gelvanized iran, set on woodan platform én top of ground. Water in pan
kept at about 7 to 8 inches depth. Memsuremsnts by micramster hook gege.
This type of pan was used 1in Jormade, KElephant Butte, Cmballo Dam, State
College, ¥sleta, Alamogordo Dem, Red Bluff Dem, Balmorhe (VWeather Bureau),
CGrend Falls, Dilley, end mll Mexican stations. This ie the standard Weather
Buresu pan.. Prior to November 1938, e floating pan, described in previous
bulletins, was used at Jornmda.

. Circuler land pan 6 feet in diameter and 2 feet deep,
goge galvanized irom, set with top of pan 4 inches above ground. Water in
pen kept at about 16 to 18 inches deep. Measuremsnts by micrameter hook
gage. This type of pen was vesd at Balmorhea (A, & M. College) end Weslaco.

mede of 22

Circuler lend pan 10 feet 1n dimmeter and 22 inches deep, set with
the top odge of the pen about 1.5 Inches above ground. Water in pen is kept
sbout 17 inches deep. Msasuremente by micromster hook gage. This type of
pan 1o used at Winterhaven. .

The United States Weather Buresu furmished the records for Elephant
Butte, Cabsllo Dem, Jornsdm, New Mexico State College, Yumleta, Alamogordo
Tem, Red Bluff Dam, Balmorhes, Grand Falla, and Fort Stockton. From Texes
A. & M. Collega came records of Balmorhee, Winterhaven, =nd Weelaso. The
Mexican records sre from the Meteorological Service of Mexico end ths
National Irrigation Commission.

The latitude, longitude, end elevation of all stations 1s shown in
Water Bulletin No. 12, pago 9%, except the following:

Ysleta,Texas(Neathor Buresu) lat. 317 L2, long. 106” 19', elev. 3,650 Feet.
San Buensventura, Chih., lat. 29° 50°, long. 107° 31t, elev. 5,160 feet.
San Antonio, Durango, lat. 25° 53', lomg. 105° 59', elev. 7,550 fest.

In The United States

“Fiephant Butte Dam Caballo Dam, Veleta, Texas, :
onth | NM. N. M. Jornada, N. M. State College, N. M. U. §. Weaiher Bureau -
flarmal #Averags Faverage Normal fhveraga
1995 | 1033k | 1M | agkeighs | 9% | 1538-0ks igebagky | 1939 | 9ko | 19 | ke | 1993 | 039103
Jan. 3.8k 3.34 3.58 2.95 2.65 - . 2.65 2.7h 3.5 3.00 2.96
Feb. 5.84 4.98 5.70 3.86 B . .40 %.89 3.55 k.61 5.97 4.68
Mar. 8.73 8.64 8.L4 9.00 7.63 7.04 . g 8.18 8.67 6.82 8.21 8.82 8.14
apr. | 13.23 11.99 11.84 11.82 1.1 10.08 K .60 10.83 | 10.93 9.99 [ 10.81 | 11.18 10.75
May 15.96 14.83 15.66 16,4 12.97 R . 1343 | 12.67 | 12.29 | 13.90 | 1k.37 13.33
June 17.05 16.80 15.82 17.32 1%.48 E 8 14.86 | 11.77 12.68 24,68 3.9 13.50
July 13.14 14,32 12.38 13.56 12.18 . . 15.02 13.01 11.30 12.16 11,28 12.15
Aug. 13.96 12.66 13.98 11.98 10.75 B - 10.87 10.59 8.97 9.39 12.30 10.%2
Sept. | 10.61 9.46 9.72 8.55 8.53 B 9.3k 9.13 7.22 7.78 8.37
Oct.. 8.54 7.77 7.71 6.92 6.0k . 6.15 6.03 5.43 5.72 6.72 6.02
Rav. 5.64 L.ok .47 .87 3.80 3. 3.1k 3.10 3.16 5.0% L.01 3.60
Dec- 2.74 3.21 2.22 2.60 2.45 4 2.87 2.80 2.8% 2.83 2.07 2.
Total |119.28 112.9% 111.52 94.83 99.87 . 96.24 LB'(.(m | $8.57 " 96.70
Al do D: - | Bah T ;| Bab Te A B - . . -
 Alamogondo Dam, | - Red Bluft Dam ;,'"},"}'.?’z;'if,ifﬂ pmorhes, TEX5. | Grand Fall, Texss | Winterhaven, Texas | Dilly, Texss Weslaco, Texas
Month T -
faverage faverage Normel faverage Haverage | Normal #¥ormal. Formal
1943 | Tos0.193 193 133010k 9% |100610k3| 290 |agko1ohs| 9% |1gmo-1okz| 193 |1031-19t3| 2% {1508 1043 193 | 19321043
Jen. 3.38 2.85 4.50 3.27 2.45 2.43 | 3.25 2.47 5.02 3.59 1.8L 2.69 2.66 | 2.18 2.37
Feb. 5.38 h.28 6.22 5.38 3.54 3.3% L.80 3.89 7.k0 5.18 2.89 L8 3.7 2k 2.92
Mar, 7.89 7.70 9.8 8.8 | b.os5 5.17 | 6.66 6.2k 9.60 8.17 | 5.13 6.58 K .16 k.20
Apr. 10.66 | 10.00 | 10.62 | 10.64 | 6.96 6.36 | 9.17 8.01 | 12.69 | 11.77 | 6.66 7.67 B 5.24
Mey 7.27 7.33 | 9.57 8.64 | 15.35 [ 12.29 | 7.88 .00 5.86
June T7.37 7.86 9.17 8.76 1k, ko 12.97 6.15 .72 6.49
Tuly 7.38 7.62 | 8.80 9.16 | k.24 | 13.32 | 7.36 .00 6.8k
Aug. 9.11 6.90 [12.17 8.60 .73 12.36 | 8.39 .58 6.90
Bapt 5.50 5.37 | 7.04 6.54 8.38 8.72 k.ho 6.0k v k.65
Qet. L.ho L.1g | 5.6 %.93 6.87 6.98 | 3.52 6.51 00 k.51
Hov 2.70 2.87 3.52 2.90 L.31 L.50 2.67 3.75 S5 3.27
Dec 1.50 2.03 | 1.98 2.2 2.00 3.08 | 1.33 2.69 2.37
L""’t"l 63.13 61.47 |B1.74 72.56 |115.03 | 102.93 55.62
In Mexico
San Bugnaventura, S ntonio La Junta, C! Villalba, Chih. Ls Boguila Dam, Cd. Dalicias, Chih, ‘
Month - -
#ormal Paver: #hverage Aversge #hvernge
1943 1528-1643 1943 1945 | 1936.10%3 w3 19%0-19k3 - 1943 1938-1943 1943 | 10401043
Jan. 2.91 3.63 .66 2.54 3.04 4.66 3.90 3.83
Feb. 4.8% %.68 6.21 457 3.88 8.10 5.77 5.51 5.41
Mar. 7.13 7.16 1044 §-62 6.25 12.01 9.99 8.7% 9.30
Apr. 9.18 9.07 117 9.73 9.08 13.87 11.66 10.66 9.38
Mey 11.35 10.67 12.42 11.08 10.72 16.44 1k.27 13.20 11.70
June 11.01 8.48 9.47 10.19 13.01 14,87 12.61 12.23
July 7.65 8.83 6.79 7.20 7.20 10.19 13.79 10.50
Aug. 7.16 746 8.19 5.93 5.89 11.00 11.76 8.40 8.89
Sept. 6.92 6.77 k.90 5.25 5.05 8.30 9.93 7-05 7.28
Oct. 5.41 5.86 L.sh 4.50 b .65 6.09 7.45 5.97 5.25
Rov. 3.26 3.94 3.8% 2.81 3.2 b7 %.78 b2k L.19
Tec. 2.01 2.95 3.31 2.10 2.50 3.27 3.79 3.26 | 3.4
Total 82.03 85.62 71.70 7168 112.72 94.0b
Palestina, Coah. Press l:; Sabinas, Cosh.’ Don Martin, Coah. Cd. Anahuac, N. L. Montemorlos,
Month * ==
ormal $average #Average " #ormal #iormal #ormal
198 | (Gsiaoks | 9 | iGsoighs.| 199 | agagls | M | aGeragis | | agssagis | Y | agiiiois
5.38 3.26 3.92 3.27 2.06 3.52 - 3.43 2.63 2.62 2.39
L.87 5.16 5.58 k.s5h 3.67 3.85 L.46 3.96 3.47
5.13 7.25 9.53 8.60 8.32 7.42 7.01 7.69 6.57 6.18 5.93 5.50
6.46 8.41 11.31 11.03 11.62 9.96 8.91 2.4k 8.24 7.82 6.53 5.31
7.56 9.63 12.96 12.60 12.09 10.21 11.16 10.78 10.40 8.91 7.68 6.35
11.06 10.6k 11.28 13.28 11.26 11.38 12,54 11.50 10.45 7.71 6.54
9.09 11.50 10.11 10.98 13.78 12.50 12.23 12.86 11.43 10.96 10.30 8.65
9.61 11.76 11.67 9.85 15.51 13.65 12.87 12.57 13.54% 1.1k 10.80 8.88
7.95 9.22 6.81- 768 6.1 7.32 6.50 8.77 6.50 7.36 5.7k 5.63
7.21 8.48 .46 5.82 3.40 6.23 h.62 6.58 k.33 5.4 3.93 3.68
5.00 6.86 2.17 3.67 3.6k 2.91 s.23 3.00 3.4 2.47 2.66
ke 5.56 L 1.7% 2.85 1.29 2.30 1.83 3.11 1.74% 2.36 1.h0 2.09
89.82 93.86 90.22 —L 96.45 84.65 80.21
- Bl Cuchillo, N, L. G e La Tableta, Sante Rosals, Comales, Tamps. Control fc l»K-B)T
! =
Average Hhverage " [ #average 100 iormal 294 Average 104 faverage
W5 | sgioagis [ | aghiagis | M0 [agwagks | 0 s | PP [ asseanis | 1P | asienis
Jan. 4.38 3.8 . . 4.5 3.48 b.o3 kg 3.36
Feb. 5.87 k.99 L.23 4.09 L.s7 8.4 5.46 4.59
Mar. 9.17 7.76 7.32 6.50 7.50 8.68 7.96 5.6k
Apr. 11.01 9.90 8.19 8.71 8.68, 10.32 2.95 589
13.88 u.r 8.96 8.08 .76 14.56 12.07 7.7h
June .75 11.46 8.55 11.13 11.b1 14.70 12.17 6.45
July 16.26 15.86 9.81 13.20 12.57 16.11 13.83 6.66 7.0k
Avg. 17.25 1h.47 11.07 14,31 12.51 16.11 13.66 8.43 B.12
Sept - 8.02 9.07 6.37 7.63 9.39
oct. 6.74 6.86 5.51 6.87 7-73 5.67 5.59
Nov. .oy k.86 3.96 L.ak 5.66
Dec. 2.90 1.0k 3.6l 2.79 4.
Total 11424 102.93 9k.07 112.43 10648 |

#5ome monthe mi ssing
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DRAINAGE BASIN AND IRRIGATED AREAS

Along the Rio Grande and Tributaries — 1943

The drainege basin arees tabulated below ere taken from the best available sources, ineluding topo-
graphic mapa. The total arsa within the cuter rim of the Rio Grande Beain 18 about 335,500 sgusre miles.
But, in many places, and particularly along the southwestern side of the basin, large areas yield no yun.off
to the Rio Grande. Such non.ylelding aress constitute sbout 48.8% of the total area encompassed by the outer

rim of the basin leaving 171,759 square miles of productive walershed. Only the productive watershed arsaa

are listed below.

The irrigated ereas listed hersunder include only arees belov San Marcial gaging station on the Rio
Grande and below Girvin gaging station on the Pecos River. These figures are from the moast reliable sources
the figures are for cultivated
acreages, all of which have irrigation facilities, but & small part of which is farmed without irrigation 1n

and are the best figures avallable. On the United States side below Roma,

favoreble seasons. (See page 65, hereof.)

For drainage besin and Irrigated areas 1n previous years, see the heading of each gaging station in
Weter Bulletins Nos. 1 to 8, and see table in Water Bulletins No. 9, page 50, No. 10, page 102, No. 11, page

81, and No. 12, pages 96 to 98.

{Drainage Basin—Square Miles|

lrrigated A;_e_asi—rrAcrei

In

United Mexico

Statec Secondary

Total

DESIGNATIONS OF AREAS AND GAGING STATIONS United “Total
States | Mexico
Above San Marcial Station 2L,717 0 o, 717
San Marcial to Elephant Butte Dem 1,747 0 1,747
Above Elephant Butte Dam 26,46) 0 26,16k
Elephant Butte Dem to Caballe Dam 1,290 0 1,290
Above Caballo Dem 27,754 [¢] 27,754
Caballo Dam to El Paso Station 1,513 o] 1,513
Above El Paso Station 29,267 [} 29,267
El Paso Station to American Dem 4 0 I
Above Americen Dem 29,271 0 29,271
American Dem to Juarez 41 L7 88
Above Juarez Station 29,312 W7 | 29,359
Juarez to Island 145 72 618
Above Island Station 29,453 519 | 29,977
Island. to County Line 485 186 671
Above County Line Station 29,943 705 | 30,648
Guayuco Arroyo, ebove U. S. 80 Highwey Bridge 162 [ 162
County Line to Fort Quitmen, excluding Guayuco Arroyo 501 679 1,180
County Line to Ft. Quitmen, including Guayuco Arroyo 663 679 1,342
Bl Paso Station to Ft. Quitman Station - total 1,339( 1,384 2,723
Above Ft. Quitman Station 30,606 1,384 | 31,390
Quitman Arroyo {I.B.C. name) above measuring
point near its mouth 36 [} 26
Quitman Arroyo {I.B.C. neme} above rocky canyon 18 (] 18
Red Light Arroyo (I.B.C. name) (Quitmen Arroyo on
U.8.G.S.Maps) above measuring point near 1ts mouth 260 o] 260
Van Horn Creek,sbove measuring point near its mouth 117 [ 117
Ft. Quitmen to La Nutria, excluding Quitmen Arroyo,
Red Light Arroyo, and Van Horn Creek 628 886 1,51k
Ft. Quitman to Le Nutria - total 1,041 886 1,927
Above Ia Nutria Station 31,647| 2,270 | 33,917
Capote Creek, above maésuring point near 1lts mouth 93 0 93
Ia Nutria to Upper Presldio - total 580 503 1,083
Above Upper Presidio Statlon . 32,227 2,773 | 35,000
Rio Conchoas, sbove Boquilla Dam [} 7,322 7,322
Rio Conchos, helow Boguilla Dam 0 17,119 | 17,k19
Ric Conchos - totel 0 | 24, 7h1 | 24,7h1
Upper to Lower Presidio, excluding Ric Conchos 21 5 26
Upper Presidio to Lower Presidio - total 21| 24,746 | 24,767
Above Lower Presidio Station 32,248 27,519 | 59,767
Alemito Creek, above gaging station 1,50k o 1,50k
Terlingue Creek, above gaging station 1,070 [ 1,070
Lower Presidio to Johneon Ranch, excluding
Alemito and Terlingua 1,439 2,671 4,110
Llower Presidio to Johnson Ranch - total L,013| 2,671 6,68k
_ Above Johnson Ranch Station 36,261| 30,190 | 66,451
Johneon Rench to Boquillas h71 3,735 | 4,206 |
Above Boguillas Stabion 36,732| 33,925 | 70,657
Maravillas Creek, above propoaed gaging station 2,192 0 2,192
lozier Creek, above gaging station 1,728 [¢] 1,728
Boquillas to Lengtry, excluding Maravilles and Iozier| 2,125 2,595 4,720
Boquillas to Langtry - total 6,045] . 2,595 8,640
Johnson Rench to Langtry, excluding
Maravillas and Lozier 2,596/ 6,330 8,926
Johnson Rench to Lengtry - total 6,516 6,330 | 12,B46
Above Langtry Station 42,777| 36,520 | 79,297

0 0 !
0 0 0

82 0 0

82 0 o
98,427 [} 0
98,509 o 0

0 0 0
98,509 0 0
70,218 | 50,884 0
168,727 | 50,884 o
* 1,899 5,610 0
170,626 | 56,494 4]
880 9,330 o)
171,506 |.65,884 0
0 2,970 0

o |175,%00| 12,100
o |178,870| 22,1200
0 o

1,148 (178,870| 12,100

172, Y65k 2k, 754 | 12,100
v 805 0 o]
* 288 0 0
2,208 | 3,710 )
3,301 | 3,710 0
176,045 |2L48,46k| 12,100
L 18k 0 0
176,229 [248,46k| 12,100
0 0 0
0 0 0
[ 0 0
(4 0 s
18k 0 0

176,229 | 248,464 12,100

oo

82
82

98,427
98,509

0
98,509

121,102
219,611

7,509
227,120

10,270
237,390

2,970
188,000
190,970

1,148
192,118
429,508

805
288
6,008

7,101
136,609

184
436,793
0
0
o
0

18k
436,793

* Estimated.
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Drainage Basin—Square Miles Irrigated Areas—Acres
In in
DESIGNATIONS OF AREAS AND GAGING STATIONS United | mexico Total United Mexico Total
States States | primary [Secondary
Pecos River, above Girvin 29,562 3] 29,562 0 ¢}
Pecos River, Girvin to I.B.C. gagling station 5,681 0 5,681 (¢ g 0 0 119
Pecos River, sbove I.B.C. gaging station 35,243 o] 35,243 |1 hig 0 [} 419
Goodenough Spring, above gaging station 1 0 1 0 0 o Q
Devils River, above Juno gaging statlon 2,947 [} 2,947 [} 0 ] [}
Devils River, below gaging station near
Juao to I.B.C. gaging etation 1,238 0 1,238 0 0 [} 0
Devils River, sbove I.B.C. gaging station ,185 0 4,185 0 0 [} 0
Lengtry to Del Rio, excluding sbove tributaries L16| 2,495 2,911 3 0 0 3
langtry to Del Rio - total 39,845 2,455 42,340 hoz [+] 0 422
Above Del Rio Station 82,622| 39,015 | 121,637 176,651 |248,h6k| 12,100| 437,215
Las Vacas Arroyo, above gaging station [¢] 146 146 o] 7h Lok 1,235
San Felipe Creek, sbove gaging station 62 0 62 726 o] 0 726
Sycemore Créek, ebove gaging station 515 o] 515 4o 1] 0 %]
Pinto Creek,- above gaging station 229 o 229 |t 100 o o] 100
Rio Sen Diego, above gaging station 0 931 931 [+] 21,000 0 21,000
Las Moras Cresk, above geging station 162 0 162 298 0 0 : 298
Rio San Rodrigo, sbove gaging station o 586 586 o 3,210 3,210 6,420
Del Rio to Bagle Pass, excluding above tributaries 527 581 1,108( 1k,717 8,150 0 22,867
Dol Rio to Esgle Pass - total 1,b95( 2,244 3,733| 15,883 | 33,101| 3,704 52,688
Above Eagle Pass Stetion 84,117| 41,259 | 125,376| 192,53k |281,565| 15,804 189,903
Rio Escondido, sbove gaging station [ 1,130 1;130 [ 6,180| 8,650] 14,830
Arroyo Amole - total 0 182 182 [4 0 0 0
Eegle Pass to El Jardin,excluding ebove tributaries 736 1,191 1,927 1,682 247 ] 1,929
Eagle Pass to El Jardin - totel © 36| 2,803 3,539 1,682 6,427 8,650 16,759
Above El Jardin Dam Site 84,853 | Wk,062 | 128,915 194,216 |287,992( 2k,45k| 506,662
Santa Isabella Arroyo, above river road 350 0 350 [¢] [s] 0 o
Fl Jerdin to Larsdo, excluding .Sente Isabells 387 1,079 1,466 4,186 1,480 [ 5,666
El Jerdin to Laredo - total 37| 1,079 1,816 4,186 | 1,480 [ * 5,666
Esgle Pass to Leredo, excluding above tributaries 1,123 2,270 3,393 5,868 1,727 0 7,595
Bagle Pass to laredo - total 1,473| 3,882 5,355 5,868 | 7,907| 8,650 22,425
Above Laredo Stetion 85,590| 45,141 | 130,731| 198,402 |289,k72| 2k ,hsh| 512,328
Dolores Creek, above gaging astation 606 [¢] 606 o) o] 0 o
Rio Salado, above Don Martin Dam [ 13,815 | 13,815 0 14,580 8,900 23,480
Rio Salado, below Don Mertin Dam . 4] 7,709 7,709 [¢] 89,450 10,130 99,580
Rio Salado, above geging station [ 21,528 21,528 0 104%,030| 19,030 123,060
Laredo to Zapata, excluding above tributeries ho1 ok 1,k33|1 6,008 1,240 ] 7,248
laredo to Zepata, including Dolores, . .
and excluding Salado 1,097 gh2 2,039|" 6,008 1,240, o] 7,248
Laredo to Zapeta - total 1,097| 22,k70 23,567( 6,008 |105,270 19,030 130,308
Above Zapata Station 86,687| 67,611 | 154,208| 204,410 |39k, 7h2| u3,484 642,636
E1l Tigre Arroyo, sbove gaging station 261 [} 261 0 [+) 0 0
Rio Alamo, above geging station [ 1,675 1,675 0 4,940 5,440| 10,360
Zapata to Roma, excluding sbove tributaries 771 315 1,086|" 1,102 0 0 1,102
Zapata to Roma, including E1l Tigre
and excluding Alemo 1,032 315 1,347(2 1,102 o] o] 1,102
Zapate to Roma - total 1,032 1,990 3,022 1,102 4,9h0| 5,440 11,482) ,
Above Roma Station 87,719| 69,601 | 157,320| 205,512 |399,682| u48,024 654,118
Rio San Juan, sbove gaging atation at Sante Rosalla [o] 12,013 12,013 0 102,550 67,210 169,760
los Olmos Creek, above geging station 535 [] 535 0 0 0 0
Roma, to Rio Grande City,excluding asbove tributaries 143 87 990|# 2,350 0 4] 2,350
Roma to Rio Grende City, including Los Olmos
and excluding San duan 678 87 1,5250# 2,350 0 [ 2,350
Roma to Rio Grande City - total 678 12,860 | 13,5384 2,350 |102,550| 67,210 172,110
Above Rio Grande Clty Station 88,397| 82,461 | 170,858| 207,862 |502,232 116,134 826,228
Rio Grande City to Hidalgo 115 430 845
Above Hidalgo Stetion 88,812 82,891 | 171,703
Hidalgo to Mercedss Bridge Station 15 15 30| 38,8600 ¢ 8,560,  47,420)
Above Mercedes Bridge Station 88,627 82,906 | 171,733
Merceden Pridge to Matamoros Station 11 11 22 [¢] 417%,980 171&,980{
Above Matamoros Station 88,838 82,917 | 171,755
Matemoros to Lower Brownsville Station 2| 2 N o] 0
Rio Grande City to Lower Brownsville Station Lh3 458 901 #543,119 | 38,860 183,540 765,519
Above Lower Brownsville Station 88,840 82,919 L171,759L750,981 L51&1,092 299,674 1,591,747

¢ Estimated. # Includes 1,950 acres of-dry farmed.

¢ Dry farmed.

* Tncludes 83,925 acree of dry farmed.
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AUTHENTICATED AND OTHER DISCHARGES

The tebuletion .below shows publications In which may ds
Pound the discherges'st gaging stations on the Rio Grande and
on tributaries and ontfalls neer their cgnfluance
Rio Grande as well as on floodways and divereions leading
from the Rio Grande, from San Marcial,New Mexico, to the Gulf
For stations from Sen Merciel to ILower Presidio,
the table covers all measured discharges as well as carefully
gince the earllest feasible dates for
times when flows were mnot measured.For Devils River the table
covers ell periods when flows wers measured.

of Mexico.

estinated diacharges

etations the teble covers only the

e messured diecherges with-
In the two pertfods, 1900 to 1914 and 192k to 1943.

All discharges
vith the  the others
letins.

ilous numbers,

States
For all other

later revised are segregated fram the othera.

authenticated by this Cammlssion and not
Listed among

are thase. in vhich revisions have becn made, in-
cluding all revisions of dlscharges published in Water Bul-

In the following table B means Water Bulletins, of var-
publiched by this
Supply Papers of various . numbers published by the United
Geological Survey.
Bulletin mumber in whick & revirion has been made.
cates delly and monthly discharges. # indicates monthly dia-
charges. i indicates pariod discharges.

Commission. P means Water

An exponent indicates the Water
# indl-

¢ indtcates anmal

discharges. & 1mllcateg daily gage heights.
z\:{nthm The Period | -Where: Published ‘Within the Period | Where Published | | | *Within The Period | Where Published .
San Marcial Juarez i * Lower Presidic _
AUTHENTICATED AUTEENTICATED AUTHENTICATED
1895 - 1943 B. 13 # 1938 - 1943 B. 8 * 13, 13 1896 - 1943 B. 13 ¢
1895 . 1896 B. 71#, 124 ‘ R (1896 - 1900 B. 12 #
192k - 1935 B. 6 island H 1903 - 1912 BT ##
1931 - 1943 B.1%*13 191% - 192 B. 124 .
Beepage 1056-1937 | B. T * AUTHENTICATED 1927 - 1% B 64
oA 1938 - 1943 [3.8%13, 134 | 2933 - 1537 3. 74
- || 1931 - 19h3 | B, 1%13
Feb.1895, Apr.1896( B. 12 P. 358 Tornille Bridge 4
1897 - 1931 P.* 358, 368, 108 438, |; ! OTHER
158, 78, 508, 528,628, AUTEENTICATED 100 1935 v 728, 0,
apr. 1632 36855638 padsn || 102 - 20 B.ox 1919 - 1920
.5 Apr. L 28 i 1924 - 1937 B. 13 1923 - 192 P * 566 588, €08, 628
55 Tois 2.6 M8, 763, 788 808, | 19m1 1937 3.1 t:#7 192k - 1930 5 T
28, B5é i 192k - 1926 s. 6' .
928, 958 ‘ OTHER 192L . 1932 B. 7"
Seepage 1936-1957 | P4 828 1927 - 19%m [p.* 668, 688, 703, 718
Z Alamito Creek
= County Line
Below Elephant Butte Dam AUTHERTICATED A . AUTEENTICATED
AUTHERTICATED - [ 1932 - a0l3 [3.2%13, 64
1538 . 1943 B. 8 ¥13, 13 | pm—
1915 - 1943 B. 124, 13 4 Z -
1915 - 1916 B. 10 * Near Fort Hancock Aug., Dec. 1934 B. b
1935 - 1943 B. 8 % 13 AUTEENTICATED Jan. 1937 B. 713
OTEER ;
i = [ 1900 - 1903 B. 13 ¢ Terlingua Creek
June, 1915 B. 10 ‘ p—
1916 - 19k2 P.* 458, 478, 508, 528, ¥ AUTEERTICATED
’ ?sue’ zg, 588, -?gg’%g" 11,1800 - 1903 P. 358 * 1932 - 1943 B.2%13, 6 ¢
748, 763, 768, 808, 5é ' " Fort Quitman p—
858, 37%; 898, 928, 9W7) AUTEENTICATED June, Sept. 1937 | B. 78
— . - 1943 B. 13 ! )
Below Caballo Dam : % - 1923 B, mi Johnsen Ranch
AUTHENTICATED ) 192"{ - igis B. 6 ¢ ADTHERTICATED
1931 - 3 B.1%T13
1938 - 1943 [3.8%13,134 e 1936 - 1943 IEX 572 13
z Jul. 192k,mma 1928 | 3. 6" Boguillas
1938 - 1942 [ ».% 878, 698, 928, 958 || 1023 - 1931 B.* 568, 588, 608, 528, | “AUTEENTICATED
. 618,668, 688, 703, 718 | 150, _ 1935 ‘ 3.5 CF
El Paso “La Nutria : 1931 - 1936 B.1%6
AUTEERTICATED AUTHENTICATED = T‘m e : 5
1889 - 1943 2. 13 4 1 x 1928 _ 1951 P.* 668, £88, 703, 71
1009, 185 1806 | 3. T4 128 I [B.s*tn, 64, 134 ez
Jan. 1898 \ B. 12 * i Upp—er Presidio Lozier Creek
April-July 191 B. 7 ¥
Dec. 1915 B.7T#, 2§ AUTHENTICATED AUTﬁmﬂ‘mATfD
192k - 1935 B. 64 1889 - 194 3 134 || 1932 - 1935 B.2%5, 64
1931 - 1943 3. 1%233 1889 - 1900 D124 =
OTEER | 1900 - 1912 B. 7 ## - Langtry J
11918 - 192 B. 12 AUTHEERTICATED
1889 - 1893 P.% 358
1897 - 1915 Pix 338, 368, koB, 568 || WELITL0nue 102 13- B 4 1900 - 1913 574 9%
Jan., Feb. 1895 | B. 129 1927 - 19%0 B3k hw 192k - 1927 B. b+
Jan., Aug. 1930 B.6"7 | ages - 1931 B 6# 192k - 1935 B. 6 #
1916 - 1931 P * 568 2, saé 608, 628, |il 1933 _ 1535 B 64 1931 - 1943 B.1%13
- 5 6 703, TIBJ| w2 1037 B. 10 # OTHER
— } _|1931 - 1943 2. 1713 I 1900 - 191k P.% 358, 388, L0B
American Canal OTEER 19931;. ggﬁ 2 *75908
AVTHENTICATED e i L et 192k’ 1931 P
1938 - 1943 B.B%13 134 1923 - 1926 B.x 568, 588, 608, 628 18
7 2 e Ble " Pecos River
Below American Dam “|ll1g2h - 1927, 1932 |B. 6;2 R ADTRERTICATED'
" AUTHENTICATED --;91:,‘11!05-11932 B. 24, B. 2 1900 - 193 5.7
198 - 1945 8%, 12 4 it S | 1924 - 1955 .6
oy 2937 3. 7'° 1931 - 1943 B. 1 %13
yv——v, e R T R T, P —
cequia Madre : Rio Conchos at Ojinaga, Chih. . 58, 35, 08, 3B,
AUTHERTICATED - 1900 - 1931 P.* 35
[3.8% Ij AUTHERTICATED 158, 78, 508, 528,548,
038 - 1943 B8 154 1306 1903 . 15 4 68, 588, 408, 62B,6k8,
. el C T 1896 - 1900 B. 12 4 ! Ges, 668, 703, 718"
Diversions in the El Paso Valley ig;’ﬁ - B;z :- ZZ f WW
- 3 oodenoy; prin|
AUTHERTICATED 1927 - 1935 B.5¢ 64 Am?mm £
1938 - 1943 [p.8%13 (2933 - 1937 .
1936 - 1943 B. 6 %13 1924 - 1929 B.54
= T = R | 1924 - 1955 B.6#4¢
\7 TOuttols Near Faro Py 5. 6" | 1931 . 1983 B.1%13
AUTHENTICATED 90k 1038 3753 i OTHER
1936 - 1943 [5.8%13 1924 - 1935 3.5 'L 1029 - 2031 [ r.x 688, 703, 728

N
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AUTHENTICATED AND OTHER DISCHARGES.

_Within the Period

_Where Published

| . Within

the Period | Where Publishad _

Where Published

JA Within the Period

AUTHERTICATED

Devils River " Eagle Pass _ " Rio San Juan below Azucar Dam
AUTHENTICATEL AUTHENTICATED AUTHENTTCATRD .
1900-- 1913 B. T # 1900 - 1913 B. 7§ 1943 B, 13 *
Jan,Feb,Mer, 1014 | F.» 308 1924 - 1926 B. b % >
192k - 1935 B. 64 1935 Los Olinos Creek.
1931 - 1943 B.1%13 1943 AUTHENTICATED
OTHER | 1932 - 1936 [B. 216, 64
1871 - 1939 B. 9 (Greph} 2222
1900 - 1913 P.* 3"58, 368 , Ric Grande City
Fav. 1902 B. 7
1;;5 - 1931 P.* 588, 608, 628, 648, | 2z J AUTHENTICATED
€68, 688, 703, 718 || 1924 - 1935 B.54, 64
June 1232 1027 % 2,‘) 1932 - 1043 B. 2 %13
May 1925, Oct. .
Feb. 1929 3. 6" 1932 - 1955 5. 64 - ovERR
Jan. 1936 B. 6 1932 - 1943 B.2 %13 g, 1932 Ln. 2°
2 AL Sept. 1937 3. 7/
—— ACquggq;cf;e;: m— . 5 Diversions _below Rio Grande City
AUTHERTICATED
1931 . 1935 B.1%5,5 1900 - 1913 —
z 92k - 1930 1922 - 1937 374
Del Rio 1924 - 1955 1938 - 1943 B. 8 %13
= 1931 - 1943 (L7277 L LA LA LL AL ETL TS P LA T S ALl A
AUTHENT ICATED g North Floodway South of McAilen
1900 ~ 1913 B, T# AUTHENTICATED
1924 - 1935 3. 64 o igég T
1931 - 2943 B.1°13 Oot. 1926 : Z
OTHER 1 sept. 1534 Z Z
1900 - 1915 P.* 558 388, 4o8 Z 2222 Z South Floodway South of McAllen
1919 « 1920 P.* 508 .. Dolores Creek 1 AUTHERTICATED
1923 - 1931 P.* 588, 608, 628, 648 -
92 - 193 668, 688, 703, T1h AUTERTICATED 1926 - 1935 _{n. 2%5
| ¥ay 1925 B. 67 1932 - 1936 [B.2%6, 64 1936 _ 193 3.8 %13
"Arroyo Las Vacas | Rio Salado North Floodway South of Sehastion

AUTHENTICATED

1935 _ 10k | B, 6%13

San Fetipe Crack

[ 1950 - 1943 B. 10 ¥ 13

AUTHENT TCATED -
1931 - 1935 B. 6 ¢ ’ 1928, - 1931
* | 1900 - 1913 P.0 358 1931 - 1936
1931 - 1913 2. 1213 h z 1938 - 1939
OTEER " Zapata 1950 - 1543
Jups 1935 | 3.5° AUTRERTICATED : orERR J
Sycamore Creek }g;g - }3133 5. gf , *1 1928 - 1931 B 668, 688, 703, T8
AUTEENTICATED - i ) - Buenos Aires
1932 - 1935 B.2¥5, 64 = 7= AUTHENTICATED
Sept. 1938 B. 8 =
Maverick Canal 222727 | 1983 [ 5. 13
o —— El Tigre Creek 7272
AUTHENTICATED Retemal Capal
AUTHERTICATED
19% - 19k5 | B.9*13 AUPEENTICATED
2z 2 1932 - 1936 B.2%6, 6 -
Pinto Creek e | 1939 - 1955 | B. 9 %13
AUTHENTICATED Kio Alamo Mercedes Bridge
1928 = 1935' B 6# AUTHENT ICATED =
- N [anl  <ahz T w1 % vz
1 - 19k ‘ P 1924 - 1943 B.1%13, 6
ZE 2 S s | 3932, 1935 - 1957 | B. 2%, 527
- OTHER . Roma 1 1938 - 19k 3. 8011
1028 - 1931 P.* 688, 703, 718 i “‘;ﬂ “Rancho Viejo' Floodway
: | 1900 - 1913 B. 7
frociyod b ih 6 AUTHENTICATED
1931 - 1943 B, 1%13 1935 - 1936
1932 - 1935 . 64 [ OTHER
_ n. 241 D227
S 772722772 _3 1900 - 1914 P.0 358, 388 “Matamarot
Las Moras Creek 1922 - 1931 P * 56?5 568, 608, 688, AUTHERTTCATED
AUTEENTICATED Sept., Oct. 1932 n. 2’ 1902 - 1913 B. ; 5
- B.2%5,6 : 227 PR 722 7 P 2227 1926 - 1930 B. 3 *,
19% - 19% EZLE Rio San Juan at Santa Rosakia, Tamps. 192k . 1935 B.6f
ppey OTHER ) “AUTHENTICATED 1931 - 1943 B.1°13
Oct.-Dec. 193 i oo - T 573
“Rio San Rodrigo 1924 - 1930 B. 3%, 5%
Rio San Rodrigo | o T 1908 iy
AUTHENTICATED 1931 - 1943 B.1%13
1972 - 1955 B. 6 # OTHEER " Lower Brownsville
- .2 %1
1932 - 1943 B 3 500 - 195 7058 AVTEERTICATED
OTHER | sept. 1932 B. 28 193k - 1935 6#
3. 117 193% - 1943 -3













